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MEMORANDUM | CHNHIT

Proposed Methods for Preparing the Human Health
Risk Assessment for SWMUSs 2B, 2C, and 2E at Naval
Air Station, Oceana

TO: Betty Ann Quinn/USEPA
. COPIES: Robert Stroud /USEPA
Tim Reisch/LANTDIV
Jack Robinson/CH2M HILL
FROM: Holly Rosnick/CH2M HILL
Ushma Shah/CH2M HILL

DATE: June 15, 2000

This memorandum presents the methods that will be used to prepare the human health risk
assessment (HHRA) for SWMUSs 2B, 2C, and 2E, at NAS Oceana.

1. General Information about the SWMUSs

Some general information on the results of investigation activities at the SWMUS that will be
used in the HHRAs is provided in Attachment A. ‘

2. Data Selection and Evaluation

Investigation data was collected between 1993 and 1999 during multiple field activities at
-each SWMU. Data that have been fully validated will be evaluated in the risk assessment.
Historic (i.e., pre-1993) soil data have not been validated, but will be evaluated to determine
whether they are of sufficient quality for inclusion in the risk assessment. In some cases,
only historic soil data is available for a SWMU. The following bullets discuss how qualified
data will be evaluated in the risk assessment, and additional data handling and evalvation
issues:

e Data qualified with a J (estimated) will be treated as detected concentrations and
will be included in the calculation of summary statistics without modification.

o Data qualified with an R (rejected).wi]l be excluded from the risk assessment.

e Data qualified with a B (blank contamination) will be used in the risk assessment as
if it is non-detect and one-half the sample quantitation limit (SQL) or sample
detection limit (DL) will be used as the sample.

s+ For duplicate samples, the higher of the two concentrations will be used. In
calculating the frequency of detection, mean and the 95 percent upper confidence
limit of the mean (95% UCL), the duplicates will be counted as a single sample.
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¢ One-half the sample quantitation limit (SQL) or sample detection limit (DL) will be
used in place of non-detect results in calculating summary statistics for analytes
having one or more positive results in a particular medium.

¢ Analytes for which no positive results are reported for a particular medium will not
be considered contaminants of potential concern for that medium.

3. Selection of Contaminants of Potential Concern (COPCs)

The methodology presented in EPA Region III’s Selection of Exposure Routes and
Contaminants of Concern by Risk-Based Screening, (EPA, 1993) will be followed to determine
which constituents will be evaluated quantitatively in the HHRAs. The following bullets
discuss this methodology as it pertains to SWMUSs 2B, 2C and 2E at NAS Oceana: '

¢ Maximum concentrations of constituents detected in soils will be compared to the
current EPA Region III Risk-Based Concentrations (RBCs) for residential soil. RBCs
that are based on noncarcinogenic effects will be divided by 10 to account for
cumulative exposure. RBCs based on carcinogenic effects will be used as presented
in the most current RBC table (EPA, 2000). Constituents having a maximum
detected concentration less than the lowest applicable soil RBC will not be retained
as soil COPCs for the HHRA.

¢ Maximum concentrations of constituents detected in groundwater using data from
all on-site monitoring wells will be compared to the current EPA Region III RBCs for
tap water. RBCs that are based on noncarcinogenic effects will be divided by 10 to
account for cumulative exposure. RBCs based on carcinogenic effects will be used as
presented in the most current RBC table (EPA, 2000). Constituents having a
maximum detected concentration less than the lowest applicable tap water RBC will
not be retained as groundwater COPCs for the HHRA.

o RBC values are not available for sediment. In addition, residential soil RBCs are
based on exposure assumptions that are not applicable to incidental contact with
sediment. As such, screening of COPCs in sediment will be based on comparison of
maximum concentrations of constituents detected in sediment to ten times the
values used to screen for soils, as follows. RBCs that are based on noncarcinogenic
effects will be used as presented for residential soil in the most current RBC table
(EPA, 2000). RBCs based on carcinogenic effects will be ten times the current EPA
Region III RBCs for residential soil. Constituents having a maximum detected
concentration less than the lowest applicable sediment RBC will not be retained as
sediment COPCs for the HHRA.

¢ RBC values are not available for surface water. In addition, tap water RBCs are
based on exposure assumptions that are not applicable to incidental contact with
surface water. As such, screening of COPCs in surface water will be based on
comparison of maximum concentrations of constituents detected in surface to ten
times the values used to screen for groundwater, as follows. RBCs that are based on
noncarcinogenic effects will be used as presented for tap water in the most current
RBC table (EPA, 2000). RBCs based on carcinogenic effects will be ten times the
current EPA Region III RBCs for tap water. Constituents having a maximum
detected concentration less than the lowest applicable surface water RBC will not be
retained as surface water COPCs for the HHRA.

¢ Constitients that are essential human nutrients (e.g., iron, magnesium, calcium,
potassium and sodium) will not be considered further in the quantitative risk

MEMO_SWMU2B-2C-2E.00C 2



PROPOSED METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR SWMUS 2B, 2C AND 2E AT NAS, OCEANA

assessment as they are typically present at low concentrations (ie. atornear
naturally occurring levels), and are toxic only at very high doses.

4. Exposure Assessment

Exposure Point Concentrations

The exposure point concentration (EPC) for the reasonable maximum exposure (RME)
scenario will be based on the 95% UCL for datasets having five or more samples. In other
cases, the EPC for the RME case will be the maximum detected value. The maximum
detected concentration will also be used when the calculated 95% UCL is greater than the
maximum detected value. The Shapiro-Wilks W test using an alpha value of 0.01 will be
used to determine if the data fit a lognormal or normal distribution. If the W-test is
inconclusive, the 95% UCL that best fits the data as indicated by the higher W-test value will
be used. For the exposure point concentration for the central tendency evaluation, the
arithmetic mean value of either the transformed or untransformed dataset will be used. The
maximum detected concentration will be used in place of the arithmetic mean when the mean
is greater than the maximum detected value.

The EPCs for groundwater for the future resident scenario will be determined using data from
only the most contaminated wells (i.e., wells within the groundwater contamination plume).
Conversely, the EPCs for groundwater for the construction worker scenario will include the
data from all of the monitoring wells and not just the most contaminated well or group of
wells. The assumption is that the groundwater from across the entire site, and not just the
groundwater associated with the most contaminated well or group of wells, will infiltrate the
excavation trench in this case.

For surface water, sediment and soil related exposures, the EPCs will be based on the entire
data sets that are: 1) deemed to be of adequate quality to support quantitative health risk
analysis; and, 2) representative of the assumed exposure points.

Exposure Scenarios and Pathways

Tables 1a through 1c in Attachment B detail the exposure scenarios and pathways that will
be evaluated in the HHRA for each SWMU at NAS Oceana. Please note that scenarios and
pathways associated with exposures to surface water and sediment are applicable to SWMU
2B only. All other scenarios and pathways will be utilized in the analyses for SWMUs 2B,
2C and 2E. The scenarios and pathways that are applicable to current and future conditions
at each SWMU are discussed in greater detail below. '

Current Scenarios and Pathways

Groundwater is not currently used as a potable water supply at NAS Oceana. The
municipal water supply is in place at the facility that will remain so in future. In addition,
there are no off-site groundwater residential receptors downgradient of NAS Oceana.
Therefore, pathways associated with current groundwater use at the facility are incomplete
and will not be included in the quantitative analysis.
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Pathways associated with direct and indirect contact with surface soil may be complete for
adult industrial workers currently engaged in occupational activities in unpaved areas
within the SWMUs. Exposure routes may include incidental ingestion, dermal contact and
inhalation of vapors or entrained particulate matter. Given the degree of activity, restricted
access, and amount of security common to the site, the likelihood for unauthorized access to
the areas within the fencelines is considered negligible. Therefore, soil related exposure
pathways for a trespasser/visitor scenario are considered incomplete under current
conditions.

A drainage ditch is present in the area outside the fenceline at SWMU 2B. Sediments and
surface water in this drainage ditch may have been impacted by releases from within the
SWMU. In addition, access to this area is not as tightly restricted as that to areas within the
fenceline. As such, direct contact with impacted surface water and sediment is assumed to
be possible under the industrial worker (adult) and trespasser/ visitor (adult and
adolescent) scenarios under current conditions. Exposure routes are assumed to include
incidental ingestion and dermal contact for all receptor groups under each scenario.

Since the ditch appears not to be a suitable habitat for game fish species, and no recreational
angling has been known to occur in the ditch, consumption of impacted fish tissue is
considered to be an incomplete pathway. No surface water or sediment is known to be
impacted by SWMUSs 2C and 2E, therefore pathways associated with these media are not
included in the HHRASs for those SWMUs.

Future Scenarios and Pathways

While highly unlikely, there are currently no physical or legal constraints that would
preclude the installation and development of a water supply well in the future at any of the
SWMUs at the base. Likewise, the type of development that may occur in the future cannot
be assumed to be strictly non-residential. As such, the use of the Columbia Aguifer as a
domestic potable water supply, through the installation of a domestic well within the
SWMUs, will be included in the analysis. Future adult and child residents could be
chronically exposed through both direct and indirect contact with impacted groundwater.
Exposure routes may include ingestion, dermal contact, and inhalation of vapors generated
during showering. The Foster and Chrostowski Model will be used to estimate potential
exposure by a residential adult to groundwater while showering.

In addition to the residential scenario, groundwater exposures will also be quantitatively
evaluated under a construction worker scenario. It is assumed that adult construction
workers may be exposed through direct and indirect contact with shallow groundwater that
may seep into trenches or pits dug during future development activities at the site. This
scenario should be considered conservative and unlikely to occur in practice since, under
normal excavation procedures, the water table would be drawn down to reduce or
eliminate groundwater infiltration into the excavation. Because of the relative shallowness
and small amount of water likely to be present in an excavation, exposure routes are
assumed to limited to dermal contact and inhalation of vapors for this scenario.

Possible future exposure scenarios related to surface soil could include residential,
industrial worker and trespasser/visitor. For the purposes of the HHRA, these potential
future exposure scenarios conservatively assume that the subsurface soil will be excavated
during development and spread over the surface of the site. The potential future exposure
to the soil (subsurface becoming surface, and current surface soil). will be evaluated for
adult and child residents, adult industrial workers, and adult and adolescent
trespassers/visitors via ingestion, dermal contact, and inhalation.

MEMG_SWMU2B-2C-2E.DOC 4



PROPOSED METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR SWMUS 2B, 2C AND 2E AT NAS, OCEANA

Additionally, future adult construction workers may potentially be exposed to surface and
subsurface soil during site development activities. Exposure routes to be considered under
this scenario will include ingestion, dermal contact, and inhalation.

- Parameter Values for Dose Algorithms

The draft tables included in Appendix C detail the exposure parameters that will be used
for quantitative estimation of route-specific intake of each exposure scenario, pathway, and
receptor group outlined above and in Appendix B. The references and rationale for the
selection of each value are provided in the tables. In general, standard assumptions have
been used as outlined in approved USEPA technical guidance. Particularly, for the RME
case, the use of such default assumptions in the dose calculations will result in conservative
estimates of exposure for all receptor groups. As noted above, deterministic (i.e., poinf)
estimates of chronic daily intake (dose)} will be derived for both RME and CT cases for each
receptor group. However, CT intakes will only be calculated for those scenarios that have
an RME noncarcinogenic hazard greater than 1.0 and /or an RME carcinogenic risk greater
than 1x10°.

Dermal exposure to groundwater will be assessed through the use of methods outlined in
Section 5.3 of USEPA’s guidance document Dermal Exposure Assessment: Principals and
Applications (EPA, 1992). For inorganic constituents, the steady-state approach will be used.
For organic COPCs, the nonsteady-state approach will be applied. Algorithms and
chemical-specific parameters (e.g., K.., K,, etc.} and other constants will be used as
presented in Section 5.3 and Table 5-8 of the above referenced document.

5. Toxicity Assessment

Toxicity values for use in the risk assessment will be obtained from the Integrated Risk
Information System (IRIS) and Health Effects Assessment Summary Tables (HEAST)
databases. If information is not available from these two sources, toxicity values from the
EPA Region III Risk Based Concentration Table will be used. If information is not available
from the preceding sources, EPA Region III risk assessors will be consulted.

Oral toxicity values will be adjusted from administered to absorbed doses for dermal

“evaluation using the oral absorption efficiencies provided by the EPA Region III (EPA,
2000).

6. Risk Characterization and Uncertainty Discussion

As noted, the characterization of health hazard and carcinogenic risk will be provided as
point estimates for each receptor group under each scenario. To account for cumulative
effects, non-carcinogenic hazard will be considered additive based on toxicological endpoint
or mechanism of action. Likewise, carcinogenic risk will be assumed additive across all

~ routes of exposure for each receptor group. Special note will be made of chemicals and
exposure pathways that account for the majority of potential effects in cases where lifetime
incremental cancer risk exceed 1 x 10™ and/or the non-carcinogenic hazard index exceeds 1.

A qualitative uncertainty evaluation will be included in the risk characterization for each
SWMU. The relative degree to which individual assumptions add to or reduce the
uncertainty and conservatism inherent in the risk estimates will be discussed and summarized
in tabular form per the specified format (EPA, 1998) for each exposure scenario.

MEMO_SWMU2B-2C-2E.00C 5



PROPOSED METHODS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR SWMUS 2B, 2C AND 2E AT NAS, OCEANA

7. Risk Assessment Deliverables

The risk assessment will be prepared following the Risk Assessment Guidance for Superfund:
Volume I: Human Health Evaluation Manual (Part D, Standardized Planning, Reporting, and
Review of Superfund Risk Assessments) (EPA, 1998).

The Interim Deliverable tables will be submitted to EPA for review. We are proposing to
make 3 separate submittals to the EPA for review prior to submittal of the completed report.
The interim submittals will combine the RAGS Part D tables as follows:

¢ Tables 1 and 4 -Table 1 summarizes the exposure pathways to be evaluated in the
risk assessment. Table 4 defines the exposure parameters to be used in the rlsk
calculations. These tables are provided with this submittal.

* Tables 2, 3,5and 6 - Tables 2 and 3 are similar in that they select the chemicals of
potential concern (COPCs) and summarize the concentration statistics for the
COPCs. Tables 5 and 6 summarize the noncancer and cancer toxicity values for the
COPCs to be evaluated in the risk assessment.

* Tables 7, 8, 9 and 10 - Show the risk calculations for each exposure scenario. Tables
9 and 10 summarize the risk calculations for each exposure scenario by receptor.
Tables 7, 8, 9 and 10 will be submitted as part of RI.
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Attachment A

General Site Information
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A1 SWMU 2B—Line Shack 130-131 Disposal Area

SWMU 2B is located southeast of the main MATWING hangar 122. The unit includes Line
Shacks 130 through 134, the five aircraft cleaning stations northeast of Line Shack 130 and
the meadow and forested area outside the flight line fence.

A.1.1  Investigation History

Prior the RFI, SWMU 2B was investigated in three previous studies: (1) the IAS, (2) the Line
Shack SWMU Inspection in 1988, and (3), the Interim RFI in 1990. These studies indicated
that groundwater at SWMU 2B is contaminated with chlorinated organics from at least two
sources. Also, contamination was detected in sediments collected from a surface—water
drainage channel adjacent to the SWMU.

The IAS states that potential contaminants at SWMU 2B may include: oil, hydraulic fluid,
turco, paint stripper and thinners, PD 680, and aromatic hydrocarbons (naphtha, benzene,
toluene and derivatives), all of which were used in aircraft maintenance activities (RGH,
1984). These waste oils and aircraft-maintenance chemicals were disposed of adjacent to the
line shacks in unknown amounts beginning in 1963, when the line shacks were constructed,
until the early 1980s (RGH, 1984). A hazardous waste collection and recycling program has
beert in force throughout the base since 1981. During the 1980s an oil-water separator
system was installed in the aircraft cleaning area northeast of Line Shack 130 to separate oil
from wash water flowing from the aircraft cleaning area.

In 1993, CH2M HILL conducted a Phase I RFI to (1) define the sources of groundwater
contamination, (2) define the source areas through soil sampling, and (3) define the effects
of groundwater discharge to surface water and sediment quality. Results are documented
in the RCRA Facility Investigation Final Report — Phase I, Naval Air Station Oceana, Virginia
Beach, Virginia, December 1993.

In 1995 CH2M HILL performed a CMS. The objectives of the CMS were to further delineate
the extent of groundwater, soil, and surface water/sediment contamination and to
determine the need for remedial activities. Results are documented in the Final Corrective
Measures Study for SWMUSs 1, 2B, and 2C, Oceana Naval Air Station, Virginia Beach, Virginia,
November 1995.

Follow-on sediment sampling was conducted by CH2M HILL as part of the Phase III RFL
Phase III FRI Results are documented in the Final RCRA Facility Investigation Report — Phase
III, Naval Air Station Oceana, Virginia Beach, Virginia, August 1999.

Soil samples collected at SWMU 2B during the Phase I RFI and CMS have not contained
significant concentrations of chlorinated VOCs, even when sampling was focused in areas
with the highest concentrations of chlorinated VOCs in groundwater. The soil sampling
results indicate that that the source areas are probably limited in areal extent. Shallow
groundwater at SWMU 2B is contaminated with TCE, 1,2-dichloroethylene, and vinyl
chloride. The deep aquifer is not contaminated with chlorinated VOCs. Low levels of
chlorinated VOCs were detected in surface water and sediment in both the RFI and the
CMS. Sediment samples collected during the Phase I and III RFI have shown the sediments
to be contaminated with PAHs at levels that exceed ecological screening levels.

In the CMS, the evaluation of remedial alternatives resulted in the recommendation of the
following remedial action: groundwater contaminant plume containment and source-area
extraction with groundwater treatment using air stripping. This alternative was not
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implemented to allow additional investigation into emerging innovative groundwater
remediation technologies.

A.1.2 Current Status

The Navy is planning a HHRA and ERA for SWMU 2B. The HHRA will be conducted
foliowing the assumptions and protocol as agreed upon with the EPA. The ERA will be
conducted following the process defined in the Technical Memorandum — Ecological Risk
Assessment Approach for SWMUs 1, 2B, 11, 15, 16, 21, 22, 25, and 26, Naval Air Station Oceana,
Virginia Beach, Virginia (January). Following the risk assessments the Navy will proceed
with a focused FS, a PRAP, and a ROD for SWMU 2B.

The reach of the drainage channel that has contained the contaminated sediments is
currently being re-engineered to accommodate the construction of additional maintenance
hangers and a parking lot. Much of the old drainage channel is expected to be altered or
filled in. Construction in the area began in winter of 1998 and is expected to be completed
in FY02.

A.2 SWMU 2C - Line Shack 400 Disposal Area

SWMU 2C is encompassed by Line Shack 400 and Buildings 301, 401, and 404. This general
area, which is part of FITWING, has been and continues to be used for aircraft maintenance
and cleaning. In eatlier years, Navy personnel disposed of various maintenance and
cleaning chemicals similar to those discharged at SWMU 2B. These chemicals potentially
include waste oil, hydraulic fluid, PD 680, paint stripper, thinner, Turco, naphtha, and B&D
3400 Engine Cleaner (RGH, 1984). Waste disposal occurred near Line Shack 400 starting in
1963, the year the line shack was constructed, until the early 1980s, when a hazardous waste
recovery program was instituted (RGH, 1984). The area around the lirie shack originally
had an earthen surface but it was capped with 15 inches of concrete in the early 1980s
(RGH, 1984). A disposal area southwest of Building 400 was reported to be visible in 1971
air photographs reviewed during the IAS (RGH, 1984). Tt is not known if the soil was
removed and if so, where it was taken for disposal (RGH, 1984).

A.2.1 Investigation Status

Two environmental investigations at SWMU 2C preceded the Phase I RFI (1) the Line Shack
'SWMU Inspection in 1988, and (2), the Interim RFI in 1990. These studies indicated that
groundwater at SWMU 2C is contaminated with chlorinated VOCs over a broad area.

In 1993 CH2M HILL conducted a Phase I RFI to delineate the areal and vertical extent of the
groundwater contaminant plume and the identify probable contaminant source areas in
soil. Results are documented in the RCRA Facility Investigation Final Report — Phase I, Naval
Air Station Oceana, Virginia Beach, Virginia, December 1993.

Subsequently, CH2M HILL conducted a CMS in 1995 to further delineate the areal extent of
the groundwater contaminant plume and further identify probable contaminant source
areas in soil to support a remediation strategy. Results are documented in the Final
Corrective Measures Study for SWMUs 1, 2B, and 2C, Oceana Naval Air Station, Virginia Beach,
Virginia, November 1995.

Follow-on sediment sampling was conducted by CH2M HILL as part of the Phase III RFL.
Phase HI FRI Results are documented in the Final RCRA Facility Investigation Report — Phase
111, Naval Air Station Oceana, Virginia Beach, Virginia, August 1999.
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Investigation results indicated that vinyl chloride and 1,2-dichloroethylene are the primary
chlorinated VOC groundwater contaminants at SWMU 2C. The contaminant plume
extends from the flight line area to the south-southeast, across London Bridge Road.
During the Phase I RFI a low concentration of 1,2-dichloroethylene was detected in a well
screened in the deep aquifer. The same well was sampled during the follow-on CMS and
had no detection of 1,2-dichloroethylene.

A suspected contaminant source area near Building 400 was not precisely located despite
the numerous soil samples collected in this area. A suspected contaminant source area near
the southeastern comer of Building 301 was verified through soil sampling and the
detection of chlorinated VOCs. In the CMS, the evaluation of remedial alternatives resulted
in the recommendation of the following remedial action: groundwater contaminant plume
containment and source-area extraction with groundwater treatment using air stripping. .
This alternative was not implemented to allow additional investigation into emerging
innovative groundwater remediation technologies. Sediment samples collected during the
Phase HI RF] indicated that the sediments are contaminated with PAHs at levels that exceed
ecological screening levels.

In July 1999, the Navy completed one round of groundwater sampling from 19 monitoring
wells to support a human health risk assessment and to identify the current location of
contaminant plumes at SWMU 2C.

A2.2 Current Status

The Navy is planning a HHRA for SWMU 2C which will be conducted following the
assumptions and protocol as agreed upon with the EPA. Following the risk assessments the
Navy will proceed with a focused ES, a PRAP, and a ROD for SWMU 2C.

The Navy anticipates implementing aninnovative groundwater remediation technology to
address the contamination at SWMU 2C. A draft-final work plan was submitted to the EPA
in March 1998 that defined sampling tasks and field investigation procedures for
performing for an Oxygen Release Compound (ORC) pilot study. This draft-final
document, dated March, 1998, is currently being reviewed by the EPA. In addition, the Air
Force is looking for pilot study SWMU for an innovative groundwater remediation
technology it is developing. SWMU 2C is being considered by Air Force as a potential
study SWMU for this remediation technology, Reductive Anaerobic Biological In-Situ Treat
Technology (RABITT).

In pursuit of determining the applicability of an innovative groundwater remediation
technology at SWMU 2C, a direct push technology (DPT) groundwater investigation to
further delineate contamination “hot spots” defined by the July 1999 groundwater sampling
event. The work plan for this investigation, Work Plan Addendum, Direct Push Technology
Investigation, Supplemental Activities, SWMU 2C, December 1999, will be implemented in
February 2000.

A3 SWMU 2E - Line Shack 109 Disposal Area

SWMU ZE is the area bounded by Hangar 23, Line Shack 109, Building 110, and a steam line
along First Street. Because Line Shack 109 was constructed in 1963, it has been used for
aircraft cleaning and maintenance, and equipment and material storage. The IAS identified
this unit as a location where waste chemicals from the Navy's cleaning and maintenance
activities were disposed (RGH, 1984). These wastes potentially include oil, PD 680,
aromatic hydrocarbons, and hydraulic fluid (RGH, 1984). There was reported to be a POL
disposal area on the ground behind Line Shack 109 along the flight line fence (RGH, 1984).
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At the time of the IAS, a waste cil bowser and hazardous waste drums were seen on the

ground along the fence (RGH, 1984). Waste oil also was reportedly funneled into a
manhole near Line Shack 109 (RGH, 1984). This practice damaged electrical circuits that

~ were encased in the manhole and prompted a cleanup of the manhole. This manbhole is

between Line Shack 109 and Hanger 23 near the northwest corner of Line Shack 109. A

temporary hazardous waste storage area was constructed next to the fence near Hangar 23

between 1984 and 1988.

A.3.1 Investigation Status

The IAS identified the SWMU 2E area as a waste disposal area. After the RFA, the area was
designated as SWMU 51 and SWMU 1. During the interim RI in 1990 the areas were
investigated together and were merged to become SWMU 2E. Low concentrations of VOCs
were detected in groundwater and floating free-phase product identified as diesel fuel was
discovered. Subsequent investigations of SWMU 2E were focused on the characterization
and extent of free-phase product. The Navy instituted a program of product recovery
which involved trenching to determine the areal extent of the product and bailing product
from wells.

SWMU 2E was investigated during two phases of the RFI. Phase I was completed in 1993 _
and Phase I was completed in 1995. The purpose of the RFIs were to delineate the source
area and the extent of subsurface free product and to determine the nature and extent of the
dissolved-phase groundwater contaminant plume. Results of the RFIs are documented in
the RCRA Facility Investigation Final Report — Phase I, Naval Air Station Oceana, Virginia Beach,
Virginia, December 1993 and the RCRA Facility Investigation Report — Phase 11, Naval Air
Station Oceana, Virginia Beach, Virginia, February 1985.

In 1995 CH2M HILL conducted a CMS to further delineate the areal and vertical extent of
the dissolved-phase groundwater contaminant plume. Results are documented in the Final
Corrective Measures Study for SWMUSs 2E, 15, and 24, Oceana Naval Air Station, Virginia Beach,
Virginia, March 1996.

Results of the investigations indicated that soil around the source area (Building 109) is
contaminated with petroleum products as evidenced by elevated concentrations of TPH
and PAHs. Several BTEX and TPH compounds were detected in surface and subsurface
soil samples. Groundwater contamination at SWMU 2E consists of free product floating on
the water table and dissolved-phase product in the shallow aquifer. Free product,
identified as diesel fuel is found in wells near Building 109 at a thickness in the aquifer of
less than % inch. The dissolved-phase contamination consists of volatile and semivolatile
petroleum compounds and chlorinated VOCs. The petroleum contamination is primarily
BTEX and diesel-related compounds and the chlorinated VOC contamination is composed
primarily of vinyl chloride and 1,2-dichloroethylene.

In the CMS, the evaluation of remedial alternatives resulted in the recommendation of the
following remedial action:

s Groundwater contaminant plume containment and source-area extraction with
groundwater treatment using air stripping

e Pilot testing of innovative technologies for remediation of chlorinated VOC-
contaminated groundwater

* Bioremediation through injection of air and nutrients.
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Cost evaluation of a source extraction and treatment system and a failed “bio-slupping”
pilot test have lead the Navy to pursue additional investigation into emerging innovative
groundwater remediation technologies for SWMU 2E.

A.3.2 Current Status

The Navy is planning a HHRA for SWMU 2E which will be conducted following the
assumptions and protocol as agreed upon with the EPA. Following the risk assessments the
Navy will proceed with a focused FS, a PRAP, and a ROD for SWMU 2E.
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Attachment B

Interim Deliverable Table 1
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TABLE 1a
SELECTION OF EXPOSURE PATHWAYS

SWMU 2B at NAS Oceana
Scanario Medium Exposure Exposurg Receptor Receptor Exposure On-Sitef Type of Rationale for Selection or Exclusion
Timetrame Medium Paint Population Age Route Off-Site Analysis of Exposure Pathway
Current Groundwater | Groundwater Columbia Aquifer - Tap Industrial Worker Adutt Dermgl On-sita None Pathway mc.omplete - grour.ldwater not currently used on site as a water supply
Water Absorption and alternative water supplies available.
Ingestion On-sits None Pathway incomplate - grourjdwatef not currently used on site as a water supply
and alternative water supplies available.
" . | Unpaved areas adjacent to . Dermai s . " . . -
Surface Soil | Surface Soil Line Shacks 180 -131 Industrial Worker Adult Absorption QOn-site Quant  |8ite workers could contact soil while conducting maintenance activities.
Ingestion Ornesite Quant  |Site workers could contact sail while conducting maintenance activities.
Trespasser/Visitor Adult Dermg! On-sits None P.athway incomplete - site is fenced, sef:L.nred, and heaw.ly used along the Flight
Absorption Line, therefore, trespassers are not anticipated on the site.
Ingestion On-site Notie P.athway incomplete - sits is fenced, se‘cured, and heaw_ly used along the Flight
Line, thersfore, trespassers are not anticlpated on the site.
Adolescents Dermgl On-site None P.athway incomplete - sfte is fenced, Sef.‘.l:ll'ed, and heav!ly used along the Flight
Absorption Ling, therefare, traspassers are not anticipated on the site.
Ingestion On-site None Plathway incomplete - site is fenced, Se‘Cl‘iI’ed. and heavt.ly used along the Flight
Ling, therefore, trespassers are not anticipated on the site.
Alr Out.door areas adjacent o Industrial Worker Adult Inhalation On-site Quant [Site workers may inhale vapors and dust emanating from soil.
Line Shacks 130 -131
Trespasser/Visitor Adult inhalation Orvsite None Plathway incomplete - site is fenced, sef:t_lred. and heavc'ly used along the Flight
Line, therefore, trespassers are not anticipated on the site.
Adolescents | Inhalation On-site None P_alhway incomplete - site is fenced, se.c\.jred, and heav!ly used along the Flight
Line, therefore, trespassers are not anticipated on the site.
Current/Future | Surface Water | Surface Water Drainaga channsl outside Trespasset/Visitor Adult Derma'l On-site Quant [Drainage channel extends outside of fenced area and could be used for wading.
fenced/secured area Absorption )
Ingestion On-site Quant . [Drainage channel extends outside of fenced area and could be used for wading.
Dermal . . ; i
Adolescants Absorption On-site Quant  |Drainage channel extends outside of fenced area and could be used for wading.
Ingestion On-site Quant |Drainage channel extends outside of fenced area and could be used for wading.
) Dermal . . , -
Industrial Worker Adult R On-site Quant [Drainage channel is periodically malintained.
Ahsorption
Ingestion On-site Quant  [Drainage channel extends outside of fenced area and could be used for wading.
N . Fish from drainage channel . : . . R _— . .
Animal Tissue . Fisher Adult Ingestion On-site None  [Pathway incomplete - fishing doss not occur in the drainage channel.
outside fanced/sacured area
i 1 outsi - Dermal . .
Sediment Sediment Drainage channel outside Trespasser/Visitor Adult en e.‘ On-site Quant. |Drainage channet extends outside of fanced area and could be used for wading.
fenced/secured area Absorption
Ingestion On-site Quant |Drainage channst axtends cutside of fenced area and could be used for wading.
Dermal . . .
Adolescents Absorption On-site Quant |Drainage channsl extends cutside of fanced area and could be used for wading.
Ingestion On-sits Quant |Drainage channel extends outside of fenced area and could be used for wading.
C {/Fut Sediment Sediment Drainage channsl outsida Industrial Worker Adult Dermal On-site Quant [Drainage channelis periodically maintained
urrentyrurure seimen ! fenced/securad area Absorption g P ¥ maintainec.
Ingestion On-site Quant |Drainage channesl is periodically maintained.
]
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SELECTION QF EXF .. .oRE PATHWAYS
SWMU 2B at NAS Oceana
Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selaction or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
- P i s a potabl h( |
Future Groundwater | Groundwater Colurnbia Aquifer - Tap Resident™ Aduit Derme‘ﬂ Om-site Quant ..Although unlikely, shallow groundwater could be used as a potable water supply
A Water Absorption in the future.
i otabl \( |
Ingestion On-sits Quant Although unlikely, shallow groundwater could be used as a potable water supply
in the future,
i table water supp!
Child Dermgi On-site Quant Althaugh unlikely, shallow groundwater cauld be used as a potable w: pply
Absorption in the future.
i t: It I
Ingestion On-site Quant ‘Although unlikely, shallow groundwater could be used as a potable water supply
in the future.
i otabl ter suppl
AdulvChild Derma] On-site Quant {Alihough unlikely, shallow groundwater could be used as a potable water supply
Absorption in the future.
" " , t i otable wat |
ingestion Onesite Quart :Although unlikely, shallow groundwater could be used as a potable water supply
in the future.
Columbia Aquifer - Water in : Dermal . Construction worker may contact shallow groundwater during construction
Excavation Trench Construction Worker Adult Absorpiion On-site Quant activities,
] Pathway incomplete - construction werker not expected to incidentally ingest
Ingestion Orr-site None significant amount of groundwater during construction activities.
Columbia Aquifer -Water i Although unlikely, shaliow groundwater could be used as a potable water supply
Al Vapors at Showarhead Residant Aduit Inhalation On-site Quant in the future.
Child Inhalation On-site None {Pathway incomplete - children are assumed to bathe, not to shower,
Columbia Aquifer - ’ )
Volatiltzation from Water in | Construction Worker Adult Inhalation On-site Quant So:;tr::.lc:lon wc:i:’l:g;;nay inhale vapors from shallow groundwater during
Excavation Trench o clion ac ’
e " Yards of homes constructed A Dermal Residents may contact surface soil, If the site is used for future residentiat
Soil Soil withn SWMU Resident’ Adult Absorption On-site Quant development.
" — - "
Ingestion On-site Guant Residents may contact surface soll, if the site is used for future residential
development.
Child Dermgl On-sits Quant Residents may contact surface soil, if the site is used for future residential
Absorption development.
ingestion On-site Quant Residents may contact surface soil, if the site is used for future residential
. development.
, Dermal N Residents may contact surface soil, if the site is used for future residential
Adult/Child Absorption On-site Quant development.
Ingestion On-site Quant Residents may contact surface soil, if the site is used far future residential
davelopment.
Areas within SWMU that . Dermal i " : N .
‘ - ties.
may be devaloped Construction Worker Adult Absarption On-site Quant |Exposure to soil could occur during construction activities
Ingestion On-site Quant |Exposure to soil could occur during construction activities.
TAB1_SWMU2B.X.S/Tablet 20f3 06/14/2000 at 3:29 PM




TABLE 1a
SELECTION OF EXPOSURE PATHWAYS

SWMU 2B at NAS Oceana
Scenario Medium Exposura Exposure Receptor Receptor Exposure On-Site/ Type of Rationals for Selection or Exclusion
Timsframe - Medium Point Population -Age Routs Off-Site Analysis of Exposura Pathway
Future Soil* Soll* Unpaved arsas within Industrial Worker Aduht Dermal On-gite Quant | Site workers could contact soil while coﬁducting maintenance activities
Swmu Absorption )
Ingestion Qri-site Quant JSite workers could contact soif while conducting maintenance activities.
TrespasserVisitor Adult Derma}l On-site Quant Fulu[e restrictions to site access unknown, therefore trapassing assumed to be
Absorption possible.
ingestion | On-site Guant Future restrictions to site access unknown, therefore trepassing assumed to be
possible,
Adolescants Darmgl On-site Quant Future restrictions to site access unknown, thersfore trepassing assumed to be
Absorption possibla.
Ingestion On-site Quant Future restrictions to site access unknaown, therefore trepassing assumed to be
possible.
Air Yards of 'holmss constructad Resident™ Adult Inhafation On-site Quant F{e§ld9n.ts may inhale vapars and dust from soil, if the site is used for future
within SWMLU residential development.
Child Inhalation On-site Quant F{e?nden.ts may inhale vapors and dust from soll, if the site is used for future
residential development.
Adult'Child | Inhatation On-site Quant Resmen.ts may inhale vapors and dust from soll, if the site is used for future
residential development,
Areas within SWMU that Congtruction Worker Adult Inhalation On-site Quant |Workers could Inhale vapors or particulates during construction activities.
may be developed
Unpaved arsas within \ndisstrial Worker Adult Inhalation On-site Quant Site workers may inhale vapors and dust from soil while performing routine
SwMU duties. )
TraspasserVisitor Adult Inhalation On-site Quant E;;t;;;estrichons to site access unknown, therefore trepassing assumed to be
Adolescents | Inhalation On-site Quant ;s;:!i'zl;asmcnons to site access unknown, therefore trepassing assumed to be

* Agsumes subsurface soll could be excavated and spread over surface of sita during development.

* Noncarcinogenic hazard evaluated separately for adult and child receptors, combined lifetime carcinogenic risk evaluated on an age-adjusted basis for residential scenario.
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SELECTION OF EXPOSURE PATHWAYS

SWMLU 2C at NAS Oceana
Scenario Medium Exposure Exposure Receptor Receptor | Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timelrame Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
Columbia Aquifer - Tap Dermal Pathway Incomplete - groundwater not currently used on site as a water supply
rrant Grof i g
Currg undwater | Groundwater Water Industrial Workar Adult Absorption On-gite None and alternative water supplies available.
. Pathway incomplete - groundwater not currently used on site as a water supply
Ingestion On-site None and alternative water supplles available.
. . | Unpaved areas adjacent to N Dermal . [ . -
Surface Soil | Surface Soll Line Shacks and Hangers Industrial Worker Adult Absarption On-site Quant |Site workers could contact soll while conducting maintenance activities.
Ingestion On-site Quant |Site workars could contact soil white conducting maintenance activities.
. Dermal . Pathway incomplete - site is fenced, secured, and heavily used along the Flight
Trespasser/Visitor Adult Ahsorption On-sita None Line, therefore, trespassers are not anticipated on the site.
. , Pathway incomplete - site is fenced, secured, and heavily used along the Flight
Ingestion | On-site None |} :ie therefore, trespassers are not anticipated on the slte.
Dermal . Pathway incomplate - site is fenced, secured, and heavily used along the Flight
t: R
Adolescents Absorption On-sita None Line, therefore, trespassars are not anticipated on the site.
" . Pathway incomplete - site is fenced, secured, and heavily used along the thht
Ingestion Cr-site None Line, therefore, trespassers are not anticipated on the site.
. Qutdoor areas adjacent to . . . , .
Air Line Shacks and Hangers Industrial Worker Adult Inhalation On-site Quant |Site workers may inhale vapors and dust emanating from soil.
Trespasser/Visitor Adult Inhalation On-site None F'.athway Incomplete - site is fenced, se.cl_lred, and heavily used along the Flight
Line, therefore, trespassers are not anticipated on the site.
Adolescents|  Inhatation On-sita None Pathway incomplete - site is fenced, secured, and heavily used along the.Flight
Ling, therefora, trespassers are not anticipated on the site.
Future Groundwater | Groundwater Columbia Aguifer - Tap Resldent™ Adult Dermgl On-sit Quant Aithouqh unlikely, shaliow groundwater could be used as a potable water
Water Absorption supply in the future.
Ingestion On-site Quant Although unlikely, shallow groundwater could be used as a potable water
supply [n the future.
. Dermal Although unlikely, shallow groundwater could be used as a potable water
) -sit
Child Absorption On-sita Quant supply in the future.
Ingestion onsite | Quant Although unlikely, shallow groundwater could be used as a potable water
supply in the future,
Adult/Child Dermall On-site | Quant Althouqh unlikely, shallow groundwater could be used as a potable water
Absorption supply in the future.
ingestion On-site Quant Although unlikely, shallow groundwater could be used as a potable water
supply in the future.
Columnbia Aquifer - Water in i Dermal . Constructlon worker may contact shallow groundwater during construction
Excavation Trench Construction Worker Aduit Absorption On-site Quant activities.
Ingestion On-site None Ftaﬂy_vay incomplete - construction worker not expe_cted tg |_n.c|dentally ingest
significant amount of groundwater during construction activities,
TAB1_SWMU2C.XL.S/Tablet 10f3 06/14/2000 at 3:29 PM




TABLE 1b )
SELECTION OF EXPOSURE PATHWAYS

“SWMU 2C at NAS Cceana

Scenarlo Medium Exposure Exposure Raceptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Expostire Pathway
Columbia Aquifer -Water . . Although unlikely, shallow groundwater couid be used as a potable water
Adult Inhalation On-site uant !
Future Groundwater Air Vapors at Showerhead Resident u @ Q supply In the future.
Child inhalation On-sita None - |Pathway incomplete - children are assumed to bathe, not to shower.
Columbia Aquifer - : . .
Volatilization from Water in | Construction Worker. Adult tnhalation On-site Quant Construcglon wo.rlfi?r may Inhale vapors fronj shallow groundwater during
. construction activities.
Excavation Trench )
e . Yards of homes . . Dermal N Residents may contact surface soll, if the site is used for future residential
Soll Soil constructed within SWMU Resident Adult Absorption On-site Quant development.
Ingestion On-sita Quant Residents may contact surface soil, if the site Is used for future residential
development.
" Dermal N Residents: may contact surface solil, if the site is used for future residential
Child - On-site Quant .
Absorption development.
Ingestion On-sit Quant Residents may contact surface soil, if the site is used for future residential
development.
AdUCHild Derma.\l On-site Quant Residents may contact surface soll, if the site is used for future residential
Ahsorption development.
Ingestion On-site Quant Residents may contact surface soil, if the site is used for future residential
development.
Areas within SWMU that Construction Worker Adult Dermgl On-site Quant |Exposure to soil could occur during construction activities.
mey be developad Absorption
Ingestion On-site Quant |Exposure to soil could occur during construction activities.
Unpaved areas within Incdustrial Warker Adult Derme_\l On-site Quant |Site workers could contact soil while conducting maintenance activities.
SWMU Absorption
Ingestion On-site Quant |Site workers could contact soil while conducting maintenance activities.
Trespasser/Visitor Adukt Dermz‘\\l On-site Quant Future restrictions to site access unknown, therefore trepassing assumed to be
Absarption possible.
Ingestion On-site Quant Futul:e restrictions to site access unknown, therefore trepassing assumed to be
possible.
Dermal . Future restrictions to site access unknown, thersfore trepassing assumed to be
Adolescents . On-site Quant :
Absorption possible.
Ingestion On-site Quant Futufe restrictions to site access unknown, therefore trepassing assumed to be
possible.
\ ‘\. ]
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SELECTION OF EXPOSURE PATHWAYS

SWMU 2C at NAS Oceana
Scenario Medium ‘Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
. Yards of homes Residents may inhale vapors and dust from soil, if the site is used for future
> e i -
Future Soll Air constructed within SWMU Resident Adult Inhalation On-site Quant residantial development, .
. . i inhal t f il, it the site is used for future
Child Inhalation On-site Guant Resl den'ts may inhale vapors and dust from soil, if the site is use
resldential development. .
. R , Residents may inhale vapors and dust from soil, if the site is used for future
Adult/Child | Inhalation On-site Quant residential develgpment.
Areas within SWMU that Construction Worker Adult Inhalation On-site Quant [Workers could inhale vapors or particulates during construction activities.
may be developed
i . i i il while ps ing routine
Unpaved areas within industrial Worker Adult \nhalation On-site Guant Site workers may inhale vapors and dust from soil while perfarming routi
SWMU . duties, .
, j i ed to b
Trespasser/Visitor Adult Inhalation On-site Guant ;;n;t;:&;estrlcﬂons to site access unknown, therefore trepassing assum e
— ; - :
Adolescents| Inhalation On-site Quant E;J;L;risléestnchons to site access unknownh, therefore trepassing assumed to be

* Assumes subsurface sofl could be excavated and spread over surface of site during deveiopment.
** Noncarcinogenic hazard evaluated separately for adult and child receptors, combined lifetime carcinogenic risk evaluated on an age-adjusted basls for residential scanario.
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TABLE 1¢

SELECTION OF EXPOSURE PATHWAYS

SWMU 2E at NAS Oceana
Scenario Medium Exposure Exposure Receptor Recaptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Paint Population Age Route Oft-Site Analysis of Exposure Pathway
Columbia Aquifer - Tap . Dermal Pathway incomplete - groundwater not currently used on site as a water supply
I ~Sit N ) ) :
Current Groundwater | Groundwater Water Industrial Worker Adult Absorption On-site one | 4 altemative water supplies available.
Ingestion Or-site None Pathway mcpmp!ete - groupdwater not currently used on site as a water supply
and alternative water supplies available.
) . | Unpaved areas adjacent to N Dermal . N — . . -
trial Worker Adult ! On-site uant  |Site workers could contact solf while conducting maintenance activities.
Surface Soil | Surface Soil Line Shacks and Hangers Industrial Worke Absorption Q g
Ingestion On-site Quant [Site workers could contact soit- while conducting maintenance activities.
- Dermal , Pathway incomplete - site is fenced, secured, and heavily used along the Flight
Traspasser/Visitor Adult Absortion On-site None Line, therefore, trespassers are not anticipated on the site,
. . Pathway incomplete - site is fenced, secured, and heavily used along the Flight
Ingestion On-site None . . )
Line, therefore, trespassers are not anticipated on the site.
Adolgscents Dermgl On-site Nons Eathway incomplete - site is fenced, sepL_lred, and heaw}y used along the Flight
Absorption Line, therefore, trespassers are not anticipated on the site.
. . Pathway incomplete - site is fenced, secured, and heavily used along the Flight
Ingestion On-site None , " .
Line, therefore, trespassers are not anticipated on the site.
Air Qutdoor areas adjacent to Industrial Worker Aclult Inhalation On-site Quant |Site workers may inhale vapors and dust emanating from soil.
Line Shacks and Hangers
.. . . Pathway incomplete - site is fenced, secured, and heavily used along the Flight
1 - . - .
Traspassar/Visitor Adult Inhalation On-site None Line, therefore, trespassers are not anticipated on the site.
Adolsseents| Inhalation On-sita Nona Pathway incomplete - site is fenced, selctlJred, and heav[ly used along the Flight
Line, therefore, trespassers are not anticipated on the site.
Columbia Aquifer - Tap ’ - Dermal . Although unlikely, shallow groundwater could be used as a potable water
Future Groundwater | Groundwater Watar Resident Adult Absorption On-site Quant supply in the future.
Ingestion On-sits Quant Although unlikely, shallow groundwater could be used as a potable water
. supply in the future.
Child Dermalll On-site Quart AIthough unlikely, shallow groundwater could be used as a potable water
Absorption supply in the future.
Ingestion Gnesite Quant Although unfikely, shallow groundwater could be used as a potable water
supply in the future.
AdulvChild Derma?l On-site Quant Alﬁhough gnhkely, shallow groundwater could be used as a potable water
Absorption supply in the future.
Ingestion On-site Quant Although undikely, shallow groundwater could be used as a potable water
supply in the future.
Columbia Aguifer - Water in R Dermai " Construction worker may contact shallow groundwater during construction
Excavation Tranch Construction Worker Adult Absorption On-gite Quant activitics.
Ingestion Cnesita None Plath_v.vay ilncomplete - construction wquer not expgcted tp }r}mdentauy ingest
significant amount of groundwater during construction activities.
! ] )
! 1 !
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SELECTION OF EXPOSURE PATHWAYS

SWMU 2E at NAS Oceana
Scenario Medium Exposure Exposure Receptor Receptor Exposurg On-Site/ Type of Rationate for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
Columbia Aquifer -Water . ' . Although unlikely, shallow groundwater could be used as a potable water
Future Groundwater Af Vapors at Showerhead Resident Adult Inhalation On-site Quant supply in the future.
Chitd Inhalation On-site Nohe |Pathway incomplete - children are assumad to bathe, not to shower.
Columbta Aquifer - .
. i
Volatilization from Water in [ Construction Worker Adult Inhatation On-site Quant Sg:;:?;:g’:g?&ﬁ;?ay inhale vapors from shailow groundwater dur “9
Excavation Trench )
Yards of homes Darmal Residents may contact surface soll, if the site Is used for future residsntiai
il * ok . g
Sol Soll constructed within SWMU Resldent Adult Absorption On-site Quant development.
. . Residents may contact surface soll, If the site is used for future residential
- LE
Ingestion On-site Quant development.
. Dermal ) Residents may contact surface soll, if the site is used for future residential
Child Absorption On-site Quant development.
. . i il, § ite i for fut i i
Ingestion On-site Quant Residents may contact surface soll, if the site is used for future resudennal_
development.
. ’ t il, i i ident
AdulvChild Dermgl On-site Quant Residents may contact surface soil, if the site Is used for future residential
Absorption development.
) ’ Residents may contact surface soil, if the site is used for future residential
Ingestion On-site Quant
development.
Areas within SWMU that . Dermal !
3 - il could oceur durl i vities.
may be developed Construction Worker Adult Absorption On-site Quant |Exposure to s0il could occur during construction activities
Ingestion On-site Quant |Exposure to soii could occur during construction activities.
4l ithi . . " . -
Unpaved areas within Industrial Worker Aduft Dermgl On-site Quant  |Site workers could contact soil while conducting maintenance activities.
SWMu Absorption
! Ingestion On-site Quant |{Site workers could contact soll while conducting maintenance activities.
- Dermal s Future restrictions to site access unknown, therefore trepassing assumed to be
Trespasser/Visitor Adult Absorption On-site Quant possible.
1 ingestion On-site Quant Futur_fe restrictions to site access unknown, therefore trepassing assumed to be
possible.
Adolescents Dermgl On-site Quant Fumfe restrictions to site access unknown, therefore trepassing assumed to be
Absorption possible.
Ingestion On-site Quant Futu{e restrictions to site access unknown, therefore trapassing assumed to be
possible.
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TABLE tc
SELECTION OF EXPOSURE PATHWAYS

SWMU 2E at NAS Oceana
Scanario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Typs of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
” o Yards of homes . . . Resldents may inhale vapors and dust from soil, if the site Is used for future
Future Soll Alr constructed within SWMU Resident Adult Inhalation On-site Quant resldential development,
Ghild \nhalation On-site Quant Reguden.ts may inhale vapors and dust from soil, if the site is used for futtre
residential development.
AdulvChild 1 inhalation On-site Quant Hes_;lden.ts may inhale vapors and dust from sail, if the site is used for future
residential development.
Areas within SWMU that Construction Worker Adult Inhalation On-site Quant |Workers could inhale vapars or particulates during construction activities.
may be developed
Unpaved areas within Industrial Worker Adult Inhalation On-site Quant Site workers may inhale vapors aljd dust from soll while performing routing
SWwMU dutles.
Trespasser/Visitor Adult Inhalation Qn-site Quant l;;:;rig‘;estnctlons to site access_ unknown, therefore trepassing assumed to be
Adolescents|  Inhatation On-stie Quant rl:gtsiri;;esmctlons to site access unknown, therefore trepassing assumed to be

* Assumes subsurface soil could be excavated and spread over surface of site during development.
** Noncarcinogenic hazard evaluated separately for adult and child receptors, combined lifetime carcinogenic risk evaluated on an age-adjusted basis for residential scenario.
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PROPOSED METHCDS FOR PREPARING THE HUMAN HEALTH RISK ASSESSMENT FOR SWMU S 2B, 2C AND 2E AT NAS, OCEANA

Attachment C

Interim Deliverable Table 4
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TABLE 4.1
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWhU 2B - NAS Oceana

Scenatio Timeframe: Curent
Medium: Surface Solt
Exposure Medium: Surface Scil
Exposure Point: Unpaved areas adjacent to Line Shacks 130-131
Receptor Population: Industriat Worker
Receptor Age: Aduit
Exposure Reule| Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Referance Referanca
Ingestion cs Chemical Goncentration in Soll mg/kg see Table -— -- see Tablg -~ -- Ghronic Daily Intake (CDI) (mg/lg-day) =
IR-8 Ingestion Rate of Sail mg/day 100 EPA, 1991 50 EPA, 1883 CS % |1R-8 x EF x ED X CF3 x 1/BW x 1/AT
EF Exposure Freguency daysfyear 250 EPA, 1991 219 EPA, 1893
ED  [Exposure Duration years 25 EPA, 1981 3 EPA, 1993
CFa Conversion Factor 3 kg/mg 0.000001 .- 0.000001 --
BW Body Weight kg : 70 EPA, 1991 70 EPA, 1991
AT-C  |Averaging Tims {Cancer) days 25,550 EPA, 1889 25,550 EPA, 1889
AT-N  |Averaging TIme (Non-Cancer) days 9,125 EPA, 1983 1,825 EPA, 1989
Dermal .
Absorpiion Ccs Chemical Concentration in Soil mg/kg see Table ~-- .- see Table =-- .- CcD! (mg/kg-day) =
SA Skin Surface Area Available for Contact om? 5,800 EPA, 1992 5,000 EPA, 1932 CS % SA % SSAF X DABS x GF3 x EF x
SE5AF  [Sdil to Skin Adherence Factor mgfcmz-day 0.32 EPA, 1997 0.32 EPA, 1897 ED x 1/BW x 1/AT
DABS  |Dermal Absorption Factor Solids - chem specific EPA, 1995 chem spedcific EPA, 1865
CF3 Conversicn Facter 3 kg/mg 0.000001 .- ‘ 0.000001 --
EF Exposure Frequency days/vear 250 EPA, 1981 219 EFA, 1883
ED  |Exposure Duraton years 25 " EPA, 1991 5 EPA, 1993
BW Body Welght kg 70 EPA, 1991 70 EPA, 1961
AT-G  |Averaging Time (Cancer) days 25,550 EPA, 1988 25,550 EPA, 1888
AT-N  |Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1883
Sources:

EPA, 1989: Risk Assessment Guidance for Suparfund, Vol.i: Human Health Evaluation Manual, Part A. OERR. EPA/B40/ -89/002.

EPA, 1891 Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluatron Manual - Supplemental Quidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 8285.8-C3.
EPA, 1992 Dermat Exposure Assessment: Principals and Applications. ORD. EPA/S00/2-91/011B.

EPA, 1893; Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

ERA 1995; Assessing Dermal Exposure from Soil. EPA Reglon Ill. EPAS03-K-95-003.

EPA, 1897; Exposure Facters Handoook, EPA/S00/P-85/002Fa; SSAF based on maximum adherence factor for utility workers.

DABS: Based on Region lil Technical Guidance "Assessing Dermal Exposure from Soil, December 1885", for constituents not listed used volatile organics value of 20%, semi-volatile organies value of 10%,
and tnorgarics value of 1%.

SA: Based on 25% of lotal body surface area for adult or 25% of 28,000 em ? for RME and 25% of 20,000 em® for CT.

Workbook: Tab4_SWMUZB.XLS
Workshest NurSSIW-A rrAB/2000
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TABLE 4.2
VALUES USED FOR DALY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Current
Medium: Surface Soll
Exposure Medium: Air
Exposure Point: Qutdoor arsas adjacent to Line Shacks 130-131
Receptor Population: Industrial Worker
Receptor Age: Adult
Exposure HoutJ Parameter Parameter Definition A Units RME RME cT cT Intake Equatiory/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
inhalation Ccs Chemical Concentration in Soil mg/kg gsee Table - -- see Table --- -- Chronie Daily Intake (CD!) (ma/kg-day) =
CA Chemical Concentration in Air mg/m° see Table -~ -- see Table --- -- CA xINx ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor mP/kg 1.32E+09 EPA, 1906 1.32E+09 EPA, 1996
VF Volatilization Factor for volatile constituents mkg chem specific | EPA, 1996 | chem specific | EPA, 1996
IN Inhalation Rate m hour 0.83 EPA, 1999 0.83 EPA, 1999
ET Exposure Time hr/day 8 (1) 4 (1) CA (mg/m®) = CS (1/PEF+ 1/VF)
EF Exposure Frequency days/year 250 EPA,1991 219 EPA, 1993
ED Exposure Duration years 25 EFPA, 1991 5 EPA., 1993
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25 550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989

(1} Professional Judgement based on malntenance activities that would oceur 8 hrs per day for the RME and 1/2 of a day for the CT.
Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991; Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285,6-03.
EPA, 1993 Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1996: Soil Screening Guidance: Users Guide. OBWER. EPA/540/R-96/018.
EPA, 1999 Region Ml Risk-Based Concentration Table. October 27, 1999,

Workbook: Tab4_SWMU2B.XLS .
Worksheet: CurAirlW-A 06/15/2000 at 10:16 AM



TABLE 4.3
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenarlo Timeframe: Current/Future
Medium: Surtace Water
Exposure Medium: Surface Water
Exposure Point: Drainage channel outside fenced/secured area
Receptor Population: Trespasser/Visitor
|[Receptor Age: Adult
Exposure Route' | Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code : Value Rationale/ Value Rationale/ Modal Name
Reference Reference
Ingestion csw Chemical Concentration in Surface Water risll see Table ---- -- | see Table - -- Chronic Dally Intaks (CDI) {mg/kg-day) =
IR-8W ingestion Rate of Surtace Water hour 0.08 EPA, 1989 0.08 @) CSW x IR-SW x ET x EF x ED x CF1 x
ET Exposure Time : hr/day 26 EPA, 1989 2.6 2) YBW x 1/AT
EF Exposure Frequency days/year 52 ) 26 1)
ED Exposurs Duration years 24 EPA, 1991 g EPA, 1993
CF1 Converslon Factor 1 ' mg/ug 0.001 .. 0.001 .
BW Body Weight kg 70 EPA, 191 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Darmal Absorption CSW  |Chemical Congshtration in Surface Water ugll sae Tablg «-- - see Table ---- .- CDI (mg/kg-day) =
SA, Skin Surface Area Available for Contact om? 8,000 EPA, 1897 5,100 EPA, 1997 | CSW xSAXPCxCFt xETXxEF xED x
PC Permeability Constant cm/hr chem specitic | EPA, 1892 | chemspecific | EPA, 1982 : CF2 x 1/BW x 1/AT
CF1 Conversion Factor 1 mgfug 0.001 -- 0.001 --
ET Exposure Time hr/day 26 EPA, 1989 2.8 (2)
EF Exposure Frequency days/year 52 [€)] 26 (1)
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993
CF2 Conversion Factor 2 vem® 0,001 - 0.001 --
BW Body Welght kg 70 EPA, 1991 70 EPA, 1891
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1689
AT-N Averaging Time (Non-Cancar) days 8,760 EPA, 1989 3,285 EPA, 1989

(1) Professlonal Judgement assurming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.
{2) Not available, used RME value. ‘
Sources:

Workbook: ng&?ﬁ%ﬁﬁ(ﬁsessmem Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002,

Workshest: 08/15/2000 at 10-16 AM
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TABLE 4.3
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenaric Timeframe: Current/Future

Madium: Surface Water :
Exposure Medium: Surface Water

Exposure Point: Drainage channsl outsids fenced/secured area

Receptor Population: Trespasser/Visitor

Receptor Age: Adult

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/011B.

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximurm Exposure.

EPA, 1897: Exposure Factors Handbook. EPA/600/P-95/002Fa.

SA: Skin surface area in contact with surface water based on contact white wading. Itis assumed that 30% of the total surface area of 20,000 cm 2 for the RME and 30% of the 17,000 ¢m”? for the CT

would contact the sutface water.

Workbook: Tab4d_SWMU2B XL.S
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TABLE 4.4

SWMU 2B - NAS Oceana

Scenario Timeframe; Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Drainage channel outside fenced/secured area

Receptor Population; Trespasser/Visitor

Receptor Age: Adclescents

VALUES USED FOR DAILY INTAKE CALCULATIONS

Wotk

Exposure Routd]  Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code . Value _Rationale/ Value Rationale/ Modei Name
Reference Reference '
Ingestion CSW Chemical Concentration in Surface Water gl see Table --- -- see Table - -- Chronic Daily Intake (CDI) (mg/kg-day) =

IR-SW Ingestion Rate of Surface Water Ithour 0.08 EPA, 1989 0.08 (2) CBW x IR-8W x ET x EF x ED x CF1 x
ET Exposure Time hr/day 2.6 EPA, 1989 2.6 (2) 1/BW x 1/AT
EF Exposure Frequency daysfyear 52 {1} 26 (1)
ED Exposure Duration years 9 (3} 9 EPA, 1993
CF1 Conversion Factor 1 mg/ug 0.001 .- 0.001 --
BW Body Weight kg 51 EPA, 1897,(3) 51 EPA, 1997,(3)

AT-C Averaging Time (Cancer) days 25 550 EPA, 19892 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancet) days 3,285 EPA, 1989 3,285 EPA, 1989

Dermal
Absorption CSwW Chemical Concentration in Surface Water Ho see Table ---- .- see Table - -- CDI (mg/kg-day) =

SA Skin Surface Area Available for Contact cm? 7,780 EPA, 1997 4,160 EPA, 1997 CSW x SA x PC x CF1 x ET x EF x ED x
PC Permeability Constart cm/hr - chem specific | EPA, 1092 chem specific | EPA, 1992 CF2 X 1/BW x 1/AT
CF1 Conversion Factor 1 ©mglug 0.001 -- 0.001 .-
ET Exposure Time hr/day 286 EPA, 1989 26 (2)
EF Exposure Frequency daysfyear 52 (1) 26 (1)
ED Exposure Duration years 9 (3) 9 EPA, 1993
CF2 Conversion Factor 2 ffom® 0.001 -- 0.001 .-
BW Bady Weight kg 51 EPA, 1997, (3) 51 EPA, 1097, (3)

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

Waorkbe-'~ Tab4_SWMU2B,XLS
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TABLE ..+
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Current/Future

Medium: Surface Water '

Exposure Medium: Surface Water

Exposure Point: Drainage channel outside fenced/secured area
Receptor Population: Trespasser/Visitor

Receptor Age: Adolescents

{1) Professional Judgement assuming 1 day per waek for 52 weeks per year for the RME and 1/2 the RME value for the CT.
(2) Not available, used RME value.
(3) Body weight is average value for the 9 year old and 18 year old male body weight.
Sources:
EPA, 1989; Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1992: Dermal Exposure Assessment: Principals and Applications, ORD. EPA/80C/8-91/011B.
EPA, 1993; Superiund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997: Exposure Factors Handbook. EPA/G00/P-95/002Fa.
SA: Surface area based on 43.2% of the 50th parcentile total body surface area for the male child aged 17-18 years for the RME. The CTis based on 41.6% of the 50th percentile total body surface area
for the male child age 9 - 10 years. These parcentages correspond to the mean values for hands and lower extremetias for each age group. (Tables 6-6 and 6-B of EPA, 1997).

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.5
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Current/Future
Medium: Surface Water
Exposure Medium: Surface Water
Exposure Point: Drainage channel outside fenced/secured area
Receptor Population: Industrial Worker
Receptor Age: Adult
Exposure Route] ~ Parameter Parameter Definition Units RME AME cT cT intake Equation/
Code Value Rationale/ Value Rationale/ Mode! Name
Reference Reference
Ingestion CswW Chemical Congentration in Surface Water ugh see Tablg -+ -- see Table - -- Chroric Daily Intake (CDI) (mg/kg-day) =
IR-SW Ingastion Rate of Surface Water " thour 0.08 EPA, 1989 0.08 : (2) CSW x IR-SW x ET X EF x ED x CF1 x
ET Exposute Time hr/day 8 {1) 4 {1) 1/BW x 1/AT
EF Exposure Frequency daysfyear 10 2) 8 (2)
ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993
CF1 Conversion Factor 1 mg/ug 0.001 .- 0.001 -~
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,660 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cangcer) days 9,125 EPA, 1989 1,825 EPA, 1989
Dermal
Absorption CswW Chemical Concentration in Surface Water mg/kg see Table ---- -- see Table «--- -- CD1 (mg/kg-day) =
SA Skin Surface Area Available for Contact om’ 6,000 EPA, 1997 5,100 EPA, 1997 C8W x 8A x PCxCF1 XxET xEF xED x
PC Permeability Constant ermvhr chem specific | EPA, 1992 | chem spedific | EPA, 1992 CF2 x 1/BW x 1/AT
CF1 Conversion Factor 1 mg/ug 0.001 .- 0.001 .-
ET Exposure Time hr/day 8 1) 4 1)
EF Exposure Frequency days/year 10 2) 5 @)
ED Exposure Duration years 25 EPA, 1991 5 EPA, 1983
GF2 Conversion Factor 2 Viem® - 0.001 . 0.001 .
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time {Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time {Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989

Waorkbook: Tabd_SWMU2B.XLS
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TABLE 4.5
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframa: Current/Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Drainage channel outside fenced/securad area
Receptor Poputation: Industrial Worker

Receptor Age: Adult

(1) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and 1/2 of a day for the CT.
(2) Professional Judgement based on maintenance activities that would occur 10 days per year (2 weeks) for the RME and 5 days per year (1 week) for the CT.
Sources: \ _
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Heatth Evaluation Manual, Part A. OERR. EPA/640/1-89/002. )
EPA, 1991: Risk Assessment Guldance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-0t
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. CRD. EPA/800/8-91/011B.
EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995. Assessing Dermal Exposure from Soil. EPA Region IIl. EPA/903-K-86-003.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa; SSAF based on maximum adherence factor for utility workers.
SA:" Skin surface area in contact with surface water based on contact while wading. It is assumed that 30% of the total surface areé of 20,000 cm? for the RME and 30% of the 17,000 om? for the CT

would contact the surface water.

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenarlo Timeframe: Current/Future
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Dralnage channel outside fenced/secured area
Receptor Population: Trespasser/Visitor
Receptor Age: Adult
Exposure Route]  Parameter Parameter Definition Units RME RME cT CT Intake Equation/
Code Value Rationale/ Value Ratlonale/ Model Name
Reference Reference
Ingestion CSed Chemicat Concentration in Sediment mgfikg see Table ---- see Table «--- -- Chronic Daily Intake (CDI) (mg/kg-day) =
IR-Sed Ingestion Rate of Sadiment mg/day 100 EPA, 1991 50 EPA, 1993 | CSed x IR-Sed x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency days/year 52 (1) 26 (1)
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993
CF3 Converslon Factor 3 kg/mg 0.000001 -- 0.000001 --
BW Body Waight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,650 EPA, 1989 25,650 EPA, 1989
AT-N Averaging Time {Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal
Absorption CSed Chemical Concentration in Sediment mg/Kg see Table ---- -- see Table ---- -- CDI (mg/kg-day) = )
SA Skin Surface Area Available for Contact em’ 6,000 EPA, 1997 5,100 EPA, 1997 CSed x SA x SSAF x DABS x CF3 x EF x
SSAF Soit to Skin Adherence Factor mgfem’-day 032 EPA, 1992 0.32 EPA, 1992 ED x #/BW x 1/AT
DABS Dermal Absorption Factor Solids - chem specific | EPA, 1995 | chem specific | EPA, 1995
CF3 Conversion Factor 3 kg/rmg 0.000001 -- 0.000001 .-
EF Exposure Frequency days/year 52 (1) 26 (1
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993
BW Body Welght kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1982

Workbnrl Tab4_SWMU2B.XLS
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TABLE 4.6
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS QOceana

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium; Sediment

Exposure Point: Drainage channel outside fenced/secured area
Receptor Population: Trespasser/Visitor

Receptor Age: Adult

{1) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.
Sources:
EPA, 1989 Risk Assessment Guidance for Supsrfund, Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Suppleméntal Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995 Assessing Dermal Exposuré from Soil. EPA Region 1. EPA/903-K-95-003.
EPA, 1997: Exposure Factors Handbook. EPA/B00/P-95/002Fa.
DABS: Based on Region Il Technical Guidance "Assessing Dermal Exposure from Soil, December 1995, for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,
and Inorganics value of 1%.
SA: Skin surface area in contact with sediment based on contact while wading. It is assumed that 30% of the total surface area of 20,000 en? for the RME and 30% of the 17,000 err® for the CT

. would contact the sediment.

Workbook: Tabd_SWMU2B.XLS
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iScenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Drainage channel outside fenced/secured area

Receptor Population: Trespasser/Visitor

Receptor Age: Adolescents

TABLE 4.7
VALUES USED FOR DAILY INTAKE CALCULATIONS
. SWMU 2B - NAS QOceana

Parameter Definition

Exposure Route|  Parameter Units RME RME CcT CcT Intake Equation/
Code Value Rationale/ Value Ratfonale/ Model Name
Reference Reference
Ingestion CSed Chemical Concentration in Sediment mg/kg see Table - see Table ---- -- Chronic Daily Intake {CDI) (mg/kg-day) =
IR-Sed Ingestion Rate of Sediment mg/day 100 EPA, 1891 50 EPA, 1993 CSed x IR-Sed x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency days/year 52 (1) 26 (&)}
ED Exposure Duration years 2] (2) ] EPA, 1993
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 “-
BW Body Weight kg 51 EPA, 1997,(3) 51 EPA, 1997,(3)
AT-C Avetaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1988
Dermal ‘
Absorption CSed Chemical Concentration in Sediment mg/kg see Tablg - .o see Table - - CDI (mg/kg-day) =
SA Skin Surface Area Available for Contact om? 4,375 EPA, 1997 3,351 EPA, 1997 CSed x SA x SSAF x DABS x CF3 x EF x
S8AF Soil to Skin Adherence Factor mg/cmz-day 0.11 EPA, 1997 0.11 EPA, 1997 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids - chem specific EPA, 1995 chem specific EPA, 1995
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
EF Exposure Frequency days/year 52 (&3] 26 (1)
ED Exposure Duration years 9 (23 9 EFA, 1983
BW Body Waight ka - 81 EPA, 1997, (3) 51 EPA, 1997, (3)
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.7
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Drainage channe! cutside fenced/secured area

Receptor Population: Trespasser/Visitor

Heceptor Age: Adolescents

(1) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.
(2) Professional Judgement assuming adclescents from 9 to 18 years of age.
(3) Body weight is average value for the 9 year old and 18 year old mean male bedy weight.

Sources:
EPA, 1989 Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1091 Risk Assessment Guidance for Superfund. Vol.1: Human Heaith Evaluation Manual - Supplemental Guidance, Standard Deféult Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1993; Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region ll. EPA/903-K-95-003.
EPA, 1997; Exposure Factors Handbook. EPA/800/P-85/002Fa.

DABS: Based on Region 1il Technical Guidance "Assessing Dermal Exposure from Soil, December 1995, for constituents not listed used volatile organies value of 20%, semi-volatile organics value of 10%,

and Inorganics value of 1%.

SA: Surface area based on 25% of total body surface area for the male child a_cjed 1518 years for the RME. The CT is based on 25% of the average surface area between the 8-12 years and 15-18 year old male child.

(Table 6-6 of EPA, 1897).
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TABLE 4.8
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Current/Future -
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Drainage channel outside fenced/secured area
Raceptor Population: industrial Worker
Receptor Age: Adult
Exposure Route|  Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CSed Chemical Concentration in Sediment mg/kg see Table -—- see Table ---- -- Chronic Daily Intake {(CDI) (mg/kg-day) =
IR-Sed ingestion Rate of Sediment mg/day 100 EPA, 1991 50 EPA, 1993 |CSed x IR-Sed x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Freguency days/year 10 (1) 5 )
ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993
CF3 Conversion Factor 3 kg/mg 0.000001 - 0.000001 --
BW Body Weight kg 70 EPA, 1991 70 EPA, 1891
AT-C |Averaging Time (Cancer) days 25,550 EPA, 1989. ' 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989
Dermal
Absorption CSed Chemical Concentration in Sediment mg/Kg see Table - -- see Table ~-- -- CDI {mg/kg-day) =
SA Skin Surface Area Available for Contact cm® 8,000 EPA, 1997 5,100 EPA, 1997 CSed x SA x SSAF x DABS x CF3 x EF x
SSAF Soil to $kin Adherence Factor mg/em?-day 0.32 EPA, 1997 0.32 EPA, 1997 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids - chem specific EPA, 1995 chem specific | EPA, 1995
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
EF Exposure Frequency days/year 10 Q)] 5 (1}
ED Exposure Duration years 25 EPA, 1991 5 EPA, 1993
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.8
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframa: Current/Future

Medium: Sediment

Exposure Medium: Sediment

Exposure Point: Drainage channe! outside fenced/secured area

Receptor Populatior: Industrial Worker

Receptor Age: Adult

(1) Professional Judgement based on maintenance activities that would occur 10 days per year (2 weeks) for the RME and 5 days per year (1 week) for the CT.
Sources:
EPA, 1 989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1i Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995; Assessing Dermal Exposure from Soil. EPA Region Ill. EPA/903-K-95-003.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-85/002Fa.
DABS: Based on Region Il Technical Guidance "Assessing Dermal Exposure from Seil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,
and Inorganics value of 1%.
SA: Skin surface area In contact with sediment based on contact while wading. 1t is assumed that 30% of the total surface area of 20,000 enf for the RME and 30% of the 17,000 o’ for the GT

would contact the sediment.
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Columbla Aguifer - Tap Water
Receptor Population: Resident

Recaptor Age: Adult

TABLE 4.9

VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Parameter Definition

Exposure Route]  Parameter Units RME RME CcT CcT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion cw Chemical Concentration in Water - wgll see Table - -- gee Table =~ -- Chronic Daily Intake (CDI) {(mg/kg-day) =
IR-W Ingestlon Rate of Water liters/day 2 EPA, 1997 1.4 EPA, 1993 CW x IR-W x EF x ED x CF1 x 1/BW x 1/AT
EF Exposute Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993
CF1 Conversion Fagtor 1 mg/ug 0.001 . 0.001 .-
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal
Absorption cwW Chemical Concentration in Water gl see Tablg - see Table - | chem specific |CDI {mg/kg-day) =
DAsvent  |{Dermally Absorbed Dose par Event mg/em®event |- calculated EPA, 1992 calculated EPA, 1982 DAavent x SA x EF x ED x 1/BW x 1/AT
CF1 Conversion Factor 1 mg/ug 0.001 -- 0.001 .-
PC Permeability Constant cm/hr chem specific | EPA, 1992 | chem spadific | - EPA, 1992 |Inorganics: DAevent {mg/em 2-event) =
t Lag Time hours chem specific § EPA, 1992 | chem specific { EPA, 1892 PG x CW x ET x CF1 x CF2
8 gi:ir?eifn':gn;ziﬂlri:xigf Stratum dimensionless | chem specitic EPA, 1992 | chem specific EPA, 1992
t Time to reach squllibrium hours ‘chem specific | EPA, 1992 | chem spacific |  EPA, 1992 Organics
ET Exposura Time hr/day 0.2 EPA, 1995 0.2 (1) ET<t* DAsvent (mg/cm®-event) =
CF2 Convarsion Factor 2 tiem® 0.001 .- 0.001 .- 2 X PC x CW x (sqrt((6 x t X ET)Y/3.1415))
SA Skin Surface Area Available for Contact em? 20,000 EPA, 1992 17,000 EPA, 1892 X CF1 xCF2
EF Exposure Frequency daysfyear 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years 24 " EPA, 1991 9 EPA, 1993 ET>t*: DAsvent (mg/cm?-event) =
BW Body Weight kg 70 EPA, 1991 70 . EPA, 1991 PC x CW x { ET/(1+B) + 2.x tx (1 + 8xB)/(1+B))
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1988 3,285 EPA, 1989 x CF1 x CF2
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TABLE 4.9
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenaric Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposura Point: Columbia Aquifer - Tap Water
Racaptor Population: Reslident

Receptor Age: Adult

(1) Not available, used RME value.
Sources: .
EPA, 1989: Risk Assassment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/011B.
EPA, 1993 Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997. Exposure Factors Handbook. EPA/B00/P-95/002Fa.
SA: Skin surface area in contact with groundwater are based on ranges. For total adult male, surface area ranges from 17,000 to 23,000 em 2 with a mean of 20,000 cm?; the mean value
of 20,000 cm? is used for the RME valua and 17,000 em? is used for the CT value.

Workbook: Tab4_SWMU2B.XLS
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Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Golumbia Aquifer - Tap Water
Receptor Population: Resident

Receptor Age: Child

TABLE 4.10
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Exposure Routel  Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CcwW Chemical Conecentration in Water g/l see Table --- .- see Table -— .- Chironic Daily Intake (CDI) (mg/kg-day) =

IR-W Ingestion Rate of Water liters/day 1 EPA, 1997 1 8} CW x IR-W x EF x ED x CF1 x 1/BW x 1/AT
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years [ EPA, 1991 8 (1)

CF1 Conversion Factor 1 meypg 0.001 -- 0.001 --

BW Body Walght_ kg 15 EPA, 1991 15 EPA, 1991

AT-N Averaging Time (Nen-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

Dermai
Absomtion CW Chemical Concentration in Water [ see Table - see Table --- | chem specific |CDI (mg/kg-day) =
DAevent  |Darmally Absorbed Dose per Event mg/em’-event calculated EPA, 1992 caleulated EPA, 1982 DAevent x SA x EF x ED x 1/BW x 1/AT

CF1 Conversion Factor 1 mg/ug 0.001 - 0.001 .
PC Parmeability Gonstant cm/hr chem specific EPA, 1992 chem specific EPA, 1992 jlnorganics: DAevent (mg/em2-gvent) =
t Lag Time hours chem specific EPA, 1992 chem specific EPA, 1992 PC x CW x ET x CF1 x CF2
B f‘!)ag;igg:’r:i;meability of Stratum Corneum dimensionless | chem specific EPA, 1982 chem specific EPA, 1992
t* Time to reach equilibrium hours chern specific EPA, 1992 chem specific EPA, 1992 |Organics :
ET  [Exposure Time hr/day 0.33 EPA, 1992 0.33 m ET<t*: DAevent (mg/cm2-event) =

CF2 Conversion Factor 2 liem® " 0.001 -- 0.001 -- 2 x PG x OW x (sqrt((6 x t x ETY3.1415))
SA Skin Surface Area Available for Contact em’ 7,930 EPA, 1992 6,980 EPA, 1992 x CF1 x CF2
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years B8 EPA, 1991 6 1 ET>t DAevent (mg/cm2-event) =

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 PC x CW x ( ET/(1+B) + 2 x t x ({1 + 3xB)/(1+B}))

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989

Worl ‘abd_SWMU2B.XLS

Wori

JtGWRes-C

06/15/2000 . AM




TABL. ...0
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future

Medfum: Groundwater ‘ ‘

Exposure Medium: Groundwater

Exposure Point: Columbia Aquifer - Tap Water
Receptor Population: Resident

Receptor Age: Child

(1) Not available, used RME value.
Sources:
EPA, 1989 Rlsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1981: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Intetim Final. OSWER Directive 9285.6-03.
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/0118.
EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
SA: Skin surface area for the RME is based on the 50th percentile tota! surface area for the child ages 5-6 years (Table 8-6 of EPA, 1999). The CT value is based on the average between the 50th percentile surface

areas for the child ages 2-3 years and 5-6 years.

Workbook: Tab4_SWMU2B.XLS
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Scenario Timeframe: Future

Madium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Columbia Aquifer - Tap Water
Receptor Population: Resident

Receptor Age: Child/Adult

TABLE 4.11
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Parameter Definition

Exposure Routey  Parameter Units RME RME CcT CT Intake Equation/
Code Value Rationale/ Value Raticnale/ Model Name
Reference Reference
Ingestion cw Chemical Concentration in Water Lol see Table ... | see Table... | seeTable... | see Table ... |Chronic Daily Intake (CDI) (mg/kg-day) =
IR-W-A Ingestion Rate of Water, Adult liters/day 2 EPA, 1997 1.4 EPA, 1993 CW x IR-W-Adj x EF x CF1 x 1/AT
IR-W-C ingestion Rate of Water, Child Iitars/day 1 EFA, 1997 1 EPA, 1997
IR-W-Ad]  |ingestion Rate of Water, Age-adjusted liter-year/kg-day 1.09 calculated 0.58 calculated IR-W-Adj (liter-year/kd-day) =
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 (ED-C x IR-W-C/BW-C) + (ED-A x IR-W-A/BW-A)
ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1893
ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991
CF1 Converslon Factor 1 mg/ug 0.001 -- 0.001 --
BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991
BW-G Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
Absorption CW Chemical Concentration in Water ugh see Table ... | see Table... | see Table... | see Table... |CDI (mg/kg-day) =
DAegvent-A* |Dermally Absorbed Dose per Event, Adult mg/cmz»event_ calculated EPA, 1992 calculated EPA, 1992 DA-Adj x EF x 1/AT-C
DAevent-C* |Dermally Absorbed Dose per Event, Child mg/enP-event caloulated EPA, 1992 calculated EPA, 1992
DA-Ad] Dermally Absorbed Dose, Age-adjusted mg-yearfevent-kg| calculated -- calcutated .- DA-Adj = (DAevent-A x SA-A x ED-A x 1/BW-A)
SA-A Skin Surface Area, Adult em? 20,000 EPA, 1982 17,000 EPA, 1992 + {DAevent-C x SA-C x ED-C x 1/BW-C)
SA-C Skin Surface Area, Child om? 7,830 EPA, 1992 6,980 EPA, 1992
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED-A Exposure Duration, Adult years 24 EPA, 1991 g EPRA, 1993
ED-C Exposure Duration, Child years 8 EPA, 1991 6 EPA, 1991
BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991
BW-C Body Weight, Child kg 15 EPA, 1981 15 EPA, 1991
AT-C Averaging Time (Cancet) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-C Averaging Time (Cancer) days 25,550 EPRA, 1989 25,550 EPA, 1989

Worksheet: Tab4_SWMU2B.XLS
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TABLE 4.11
VALUES USED FOR DALY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Columbia Aquifer - Tap Water
Receptor Pbpulaﬁon: Resident
Receptor Age: Chlld/Adult
* Equations to calculate DAevent shown in Tables 4.9 and 4.10.
Sources: .
EPA, 1989: Risk Assessment Guidance for Superfund. Vel.1; Human Health Evaluation Manual; Part A, OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final, OSWER Directive 9285.6-03.
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/600/8-91/011B.
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997. Exposure Factors Handbook. EPA/600/P-95/002Fa.

SA: Rational for skin surface areas shown in Tables 4.9 and 4.10

Worksheet: Tabd_SWMU2B.XLS
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TABLE 4.12

VALUES USED FOR DAILY INTAKE CALCULATIONS
SWML 2B - NAS Qceana

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Columbia Aquifer - Water in Excavation Trench

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Routel  Parameter Parameter Definition Units RME BME cT cT Intake Equation/
Cods Value Rationale/ Value Rationale/ Model Name
Reference Reference
Dermal
Absomtion cw Chemical Concentration in Water gl see Table - see Table ---- | chem specitic |CDI (mg/kg-day) =
DAevent Dermally Ahsorbed Dose per Event mg/em®-avent calculated EPA, 1992 calculated EPA, 1992 DAevent x SA x EF x ED x 1/BW x 1/AT
CF1 Conversion Factor 1 mg/ug 0.001 -~ 0.001 --
PC Permeability Constant cm/hr chem specific EPA, 1992 chem specific EPA, 1992 |lnorganics: DAevent (mg/cm2-event) =
t Lag Time hours chem specific ‘ EPA, 1992 | chem specific | EPA, 1992 PG x CW x ET x CF1 x CF2
B Eggngégermeability of Stratum Corneum to dimensioniess | chem specific EPA, 1992 chem specific EPA, 1992
1 Time to Reach Steady-state hours chem specific | EPA, 1992 | chem specific | EPA, 1992 |Organics :
ET Exposure Time hriday 8 (4} 4 {1 ET<t*: DAevent {mg/lem2-event) =
CF2 Conversion Factor 2 llem® 0.001 .- 0.001 .- 2 x PC x CW x (sgri((6 x t x ET)/3.1415))
SA Skin Surface Area Available for Contact om? 6,000 EPA, 1997 5,100 EPA, 1997 x CF1 x CF2
EF Exposure Fregquency daysfyear 250 EPA, 1991 219 EPA, 1993
ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991 |ET>t": DAevent (mg/em2-event) =
BW Body Weight kg 70 EPA, 1891 70 EPA, 1991 PC x CW x { ET/(1+B) + 2 x t x ({1 + 3xB)/(1+B))
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 x CF1 x CF2
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.12
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Groundwater

Exposure Point: Columbia Aquifer - Water in Excavation Trench
Receptor Population: Construction Worker

Receptor Age: Adult

(1) Professional Judgement based on construction activities that would occur 8 hrs per day for the RME and 1/2 of a day for the CT.
Sources: .
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Heélth Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. CSWER Directive' 9285.6-03.
EPA, 1992: Dermal Exposure Assessment: Principals and Apoplications. ORD. EPA/600/8-91/011B.
EPA, 1993; Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasenable Maximum Exposure.

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa, . -
SA: Skin surface area in contact with groundwater based on contact during construction activities. The total adult male surface area ranges from 17,000 to 23,000 enf, with a mean

of 20,000 cn. The RME is based on 30% of the mean total adult male surface area (20,000 cntf) or 6,000 am? and the GT value is based on 30% of the 17,000 cm’ or 5100 cm’.

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.13

VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Alr

Exposure Point: Columbia Aquifer - Water Vapors at Showsrhead

Receptor Population: Resident
Receptor Age: Adult

Exposure HoutsJ Parameter

Parameter Definition

Units BRME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Mode! Name
Reference Reference
Foster & Chrostowski Shower Inhalation Mode!
Inhalation InhExp Inhalation Dose per Shower ma/kg-shower | see Table -~ .- see Table —- -- for InhExp

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 |Chronic Daily Intake (CDI} (mg/kg-day) =
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 inhExp x EF x ED x 1/AT
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol,1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1091: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 8285.6-03.

EPA, 1993; Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

Workbook: Tabd_SWMU2B.XLS
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TABLE 4.14
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future

Medium: Groundwater

Exposure Medium: Ai_r

Exposure Point: Columbia Aquifer - Volatilization from Water
in Excavation Pit

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Routel Parameter Parameter Definition Units RME AME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Mode! Name
Referance Reference
Inhalation CA Air coneentration mg/m® see Table -- -- see Table -~ .- Two-Film Volatilization Mode! for CA

IN Inhalation Rate m®thour 25 EPA, 1987 15 EPA, 1997
ET Exposure Time hr/day 8 (1) 4 (1) Chronie Daily Intake (CDI) (mg/kg-day) =
ED Exposure Duration years 1 EPA, 1991 1 (2) CAxINxETx EF x ED x 1/BW x 1/AT
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C Averaging Time (Cancer) days 25,650 EPA, 1989 25,550 EPA, 1989

AT-N Averaging Time (Nen-Cancer) days 365 EPA, 1989 365 EPA, 1989

(1) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and 1/2 of a day for the CT.
(2) Not available, used RME value.
Sources: . )
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993 Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1997. Exposure Factors Handbook. EPA/600/P-95/002Fa.
IN: Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (page 5-24 of EPA, 1997).

Workbook: Tab4_SWMU2B.XLS
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VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

TABLE 4.15

Scenario Timeframe: Future
Medium: Soil*
Exposure Madium: Soil
Exposure Point: Yards of hornes constructed within SWMU
Receptor Population: Resident )
Receptor Age: Adult
Exposure Routel Parameter Parameter Definition Units AME RME CcT CT intake Equation/
Code Valus Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion cs Chemical Concentration in Soil mg/kg see Table - -- see Table -— -- Chronic Daily Intake (CD!) {(mg/kg-day) =
IR-S ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 | CS xIR-S x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years 24 EPA, 1981 9 EPA, 1993
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal cs Chemical Concentration in Soil mo/kg see Table ---- -- see Table - .- CDI {mg/kg-day) =
Absorption SA Skin Surface Area Available for Contact em® 5,800 EPA, 1997 5,000 EPA, 1997 CS x SA x SSAF x DABS x CF3 xEF x
SSAF Soll to Skin Adherence Factor mg/em’-day 0.2 EPA, 1997 0.2 EPA, 1097 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids - chem specific | EPA, 1895 | chem specific | EPA, 1995
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993
BW Body Weight kg 70 EPRA, 1991 70 EPA, 1991
AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

* Assumes subsurface soil could be excavated and spread over surface of site during development.

Sources:
EPA, 198%:
EPA, 1991:
EPA, 1893
EPA, 1995:
EPA, 1997

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposurs Factors. Interim Final. OSWER Directive 9285.6-03.
Supetfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
Assessing Dermal Exposure from Soil. EPA Region [Il. EPA/903-K-95-003,
Expasure Factors Handbook. EPA/B00/P-95/002Fa; SSAF based on maximum adherence factor for gardeners.

DABS: Based on Region Il Technical Guidance "Assessing Dermal Exposure from Soil, December 1095", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,
and Inorganics value of 1%.

SA: Based on 25% of total body surface area for adult (25% of 23,000 cm’ for RME and 25% of 20,000 em’ for GT).

Workbook: Tab4_SWMU2B.XLS
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TABLE 4.16.
VALUES USED FOR DAILY INTAKE wALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future
Medium: Soil*
Exposure Medium: Soil*
Exposure Point: Yards of homes constructed within SWMU
Receptor Population; Resident
Recaptor Age: Child
Exposure Route]  Parameter Pararneter Definition Units RME RME cr cT Intake Equation/
Cods Value Rationale/ Value Rationale/ Model Name
Refersnce ‘ Reference
Ingestion Ccs Chemical Concentration in Soil " mglkg see Tablg - .- see Table ---- -- Chronic Daily Intake (COD!) (mg/kg-day) =
IR-S Ingestion Rate of Soil mg/day 200 EFA, 1991 100 EPA, 1993 CS xIR-8 x EF x ED x CF3 x 1/BW x /AT
EF Exposure Frequency daysfyear 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years 6 EPA, 1991 6 [¢)]
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
BW Body Weight . kg 15 ERA, 1991 15 EPA, 1991
AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989
Dermal cs Chemical Concentration in Soil mg/kg ses Tablg - -- see Table - -- CDI (my/kg-day) =
Absorption CsA Skin Surface Area Avallable for Contact om? 2,379 EPA, 1997 2,004 EPA, 1997 CS x SA x SSAF x DABS x CF3 x EF x
SSAF Soll to Skin Adherence Factor mg/cmz-day 0.11 EPA, 1997 0.114 EPA, 1997 ED x 1/BW x /AT
DABS Dermal Absorption Factor Solids - chem specific | EPA, 1995 | chem specific | EPA, 1995
CF3 Conversion Factor 3 ka/mg 0.000001 -- 0.000001 .-
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED Exposure Duration years 6 EPA, 1981 6 1)
BW Body Weight kg 15 EPA, 1991 15 EPA, 1891
AT-N Averaging Time (Non-Cancar) days 2,190 EPA, 1989 2,190 EPA, 1989

* Assumes subsurface soil could be excavated and spread over surface of site during development.

Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1981: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region IlIl. EPA/03-K-85-003.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa; SSAF based on maximum adherence factor for soccer players.

-DABS: Based on Region Il Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,
and Inorganics value of 1%. '
SA: Skin surface area for the RME [s based on the 50th percentile total surface area for the child ages 5-6 years (Table 6-6 of EPA, 1989). The CT value is based on the average between the 50th percentile surface
areas for the child ages 2-3 years and 5-6 years. .

Workbook: Tab4_SWMU2B.XLS
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Scenario Timeframe: Future

Medium: Soil*

Exposure Madium: Soil*

Exposure Point; Yards of homes constructed within SWMU
Receptor Population: Resident

Receptor Age: Child/Adult

TABLE 4.17
VALUES USED FCR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Exposure Houte' Parameter Parameter Definition Units RME RME cT CcT Intake Equation/
Code Valug Rationale/ Valus Rationale/ Model Name
Reference Referance
Ingestion cs Chemical Congentration in Soil mg/kg see Table -- - see Table - - Chronic Daily Intake (CDIy (mg/kg-day) =
iR-8-A Ingestion Rate of Soil, Adult mg/day 100 EPA, 1991 50 EPA, 1983 CS x IR-S-Ad| x EF x CF3 x 1/AT
R-S-C Ingestion Rate of Soil, Child mg/day 200 EPA, 1991 100 EPA, 1993
IR-8-Adj  |Ingestion Rate of Soil, Age-adjusted mg-yeat/kg-day 114.29 caleulated 46.43 calculated IR-8-Adj (mg-year/kd-day} =
EF Exposure Frequency days/year 350 EPA, 191 234 EPA, 1993 (ED-C x IR-5-C /BW-C) + (ED-A x IR-S-A/BW-A)
ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993
ED-C Exposure Duration, Child years 3] EPA, 1991 6 EPA, 1991
CF3 Conversion Factor 3- kg/mg 0.000001 .- 0.000001 -
BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991
BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 - EPA, 1989
| Dermal cs Chemical Coneentration in Soil mglkg ses Table - C-- see Table - -- CDI (mg/kg-day) =
Absorption SA-A Skin Surface Area Available for Contact, Adult em? 5,800 EPA, 1997 5,000 EPA, 1997 CS5 x DA-Adj x DABS x CF3 x EF x 1/AT
SA-C Skin Surface Area Available for Contact, Child om’ 2,379 EPA, 1997 2,094 EPA, 1997
SSAF-A  [Soll to Skin Adherence Factor mg/erm’-day 0.2 EPA, 1997 0.2 EPA, 1997 DA-Adj (mg-year/kd-day) =
SSAF-C Soil to 8kin Adherence Factor mglcmz-day 0.1 EPA, 1997 o1 EPA, 1997 [(ED-C x SA-C x SSAF-C/BW-C) +
DA-Adj Dermal Absorption, Age-adjusted mg-year/kg-day| calculated -- calculated -- (ED-A x SA-A x SSAF-A/ BW-A))
DABS Dermal Absorption Factor Solids - chem specific EPA, 1995 chem specific EPA, 1995 '
CF3  |Conversion Factor 3 kg/mg 0.000001 .- 0.000001 -
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1983
ED-C Exposure Duration, Child years 6 EPA, 1891 6 EPA, 1981
BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991
BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991
AT-C Averaging Time {(Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
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TABLE 4.17
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 28 - NAS Oceana

Scenario Timeframe: Future
Medium: Soil*
Exposure Madium: Soil*
Exposure Point: Yards of homes constructed within SWMU
Receptor Population: Resident
Receptor Age: Child/Adult
* Assumes subsurface soil could be excavated and spread over surface of site during development.
Sources: )
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. CERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993: Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995: Assessing Dermal Exposure from Sofl. EPA Region i, EPA/903-K-95-003.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa.
DABS: Based on Region lll Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for canstituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,

and Inorganics value of 1%.
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TABLE 4.18
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenarie Timeframe: Future
Medium: Soil*
Exposure Medium; Soil*
Expostire Point: Areas within SWMU that may be developed
Receptor Poputation: Construction Worker
Receptor Age: Adult
Fxposure Route) - Parameter Parameter Definition Units RME RME cT ‘ cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion cs Chemical Congentration in Soil mg/kg see Table ---- see Table - -- Chronic Dalily Intake (CDI) (mg/kg-day) =
IR-S Ingestion Rate of Soil mg/day 480 EPA, 1981 480 EPA, 1991 CS5 x IR-S x EF x ED x GF3 x 1/BW x 1/AT
EF Exposure Fraquency daysfyear 250 EPA, 1991 219 EPA, 1993
ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPRA, 1988
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989 365 EPA, 1989
Dermal cs Chemical Concentration in Soil mglkg se¢ Table - -- see Table ---- -- CDI (mg/kg-day) =
Absorption SA Skin Surface Arga Avallable for Contact om? 6,000 EPA, 1997 5,100 EPA, 1997 C8 x SA X SSAF x DABS x CF3 xEF x
SSAF Soll to Skin Adherence Factor mg/cmz-day 0.24 EPA, 1887 0.24 EPA, 1997 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Sofids - chem specific | EPA, 1995 | chemspecific | EPA, 1995
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --
EF Exposure Frequency daysfyear 250 EPA, 1981 219 EPA, 1993
ED Exposure Duration years 1 EPA, 1991 1 EPA, 1991
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,560 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time {Non-Cancer) days 365 EPRA, 1989 365 EPA, 1989

* Assurnes sbsurface soil could be excavated and spread over surface of site during devslopment.
Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.t: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993 Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region Iil. EPA/903-K-95-003.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa; SSAF based on maximurn adherence factor for construction workers,
DARBS: Based on Region Il Technical Guidance "Assessing Dermal Exposure from Soil, December 1985", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,

and Inorganics value of 1%.
SA: Skin surface area in contact with soll based on contact during construction activities. The total adult male surface area ranges from 17,000 t0 23,000 cm  “, with a mean
£ 20,000 cm?. The RME is based on 30% of the mean total aduit mals surface area (20,000 ¢m ?) or 6,000 ¢m? and the CT value Is based on 30% of the 17,000 om? or 51,000 om?,

2
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TABLE 419 )
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future
Medium: Soil*
Exposure Medium; Soil*
Exposure Point: Unpaved areas within SWMU
Receptor Poputation: Industrlal Worker
Raceptor Age: Adult
Exposure Route]  Parameter . Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Valus Rationale/ Model Name
Reference Refarance
Ingsstion [#15] Chemical Goncentration in Soll mg/kg see Table ---- -- see Tableg ---- | - .- Chronic Daily Intake (CDI) (mg/kg-day) =
IR-8 Ingestion Rate of Soil mg/day 100 EPA, 1991 50 EPA, 1993 C8 x IR-8 x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequancy days/year 250 EPA, 1931 219 EPA, 1993
ED Exposure Duration vears 25 EPA, 1991 5 EPA, 1893
CF3 Conversion Factor 3 - kg/mg 0.000001 ’ -- 0.000001 ..
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C ‘Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) ) days 9,125 EPA, 1989 1,825 EPA, 1988
Dermal cs Chemical Concentration in Soil mg/kg see Table - - see Table === .- CDI {mg/kg-day) =
Absarption SA Skin Surface Area Avaitable for Contact om? 5,800 EPA, 1992 5,000 EPA, 1982 CS x SA x SSAF x DABS x CF3 x EF x
SSAF Soil to Skin Adherence Factor mglcmz-day 0.32 EPA, 1997 0.32 EPA, 1997 ED x 1/BW x 1/AT,
DABS Dermal Absorption Factor Solids i - chem spacific EPA, 1805 chem spacific EPA, 1995
CF3 Conversion Factor 3 kg/mg 0.000001 . 0.000001 .-
EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993
ED’ Exposure Duration years 25 EPA, 1991 5 EPA, 1993
BW Body Waight _ kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,560 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 9,125 EPA, 1989 1,825 EPA, 1989

* Assumes subsurface soil could be excavated and spread over surface of site during development.
Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Voi.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-88/002,
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1992: Darmal Exposure Assessment: Principals and Applications. ORD. EPA/B00/8-91/011B.
EPA, 1993 Superfund’s Standard Default Exposura Factors for the Cantral Tendency and Reasonable Maximurn Exposura.
EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region lil. ERPA/903-K-95-003.
EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa; SSAF based on maximum adherence factor for utility workers.
DABS: Based on Region Il Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, semi-volatile organics value of 10%,
and Inorganics value of 1%. .
SA: Based on 25% of total body surface area for adult or 25% of 23,000 em? for RME and 25% of 20,000 em? for CT.
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Scenario Timeframe: Future

Madium: Sail*

Exposure Medium: Soli*

Exposure Polnt: Unpaved areas within SWMU
Receptdr Population: Trespasser/Visitor
Receptor Age: Adult

TABLE 4.20
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Worl
Wark.

* Assumes subsurface so0il could be excavated and spread over surface of site during development.
{1) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

Sources:
EPA, 1989:
EPA, 1991:
EPA, 1992
EPA, 1993:
EPA, 1995
EPRA, 1997:

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
Risk Assessment Guidance for Supetfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. interim Final. OSWER Directive 9285.6-03.
Dermal Exposure Assessment. Princlipals and Applications. ORD. EPA/600/8-91/011B.

Superiund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
Assessing Dermal Exposure from Soil. EPA Region [ll. EPA/903-K-95-003.

Exposure Factors Handbook. EPA/600/P-95/002Fa; SSAF based on maximum adherence factor for gardeners.

Exposure HoutJ Parameter Parameter Definition Units BME RME cT cT intake Equation/
Cade Value Rationale/ Value Rationale/ Model Name
Referance Relerence |
Ingestion cs Chemical Concentration in Soll mg/kg see Table ---- -- see Table ---- “- Chronic Daily Intake (CDI) {mg/kg-day) =
IR-8 Ingestion Rate of Sail mg/day 100 EPA, 1991 50 EPA, 1993 CS xIR-5 x EF x ED x CF3 x 1/BW x 1/AT
EF Exposure Frequency days/year 52 (1) 26 (1)
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1983
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 -
BwW Body Weight kg 70 EPA, 1991 70 EPA, 1991
AT-C Averaging Time {Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N Averaging Time {Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989
Dermal cs Chemicat Concentration in Soil “mgkg see Table - -- see Table ---- e CDI {mg/kg-day) =
Absorption SA Skin Surface Area Available for Cont em? 5,800 EPA, 1992 5,000 EPA, 1992 CS x 5A x 8SAF x DABS x CF3 x EF x
SSAF Soll to Skin Adherence Factor mg/cmz-day 0.2 EPA, 1997 0.2 EPA, 1997 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids -- chem specific EPA, 1995 | chem specific [ EPA, 1995
CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 .-
EF Exposure Freguency daysfyear 52 1) 26 (1)
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993
BW Body Weight kg 70 EPA, 1991 70 EPA, 1981
AT-C Averaging Time (Cancet) days 25,550 EPA, 1989 25,550 EPA, 1989
ATN Averaging Time (Non-Cancer) days 8,780 EPA, 1989 3,285 EPA, 1989

DABS: Based on Region !l Technical Guidance "Assessing Dermal Exposure from Soil, December 1995", for constituents not listed used volatile organics value of 20%, seml~volatnle organics value of 10%,

and Inorganics valus of 1%.

SA: Based on 25% of total body surface area for adult or 25% of 28,000 em ? for RME and 25% of 20,000 cm? for CT.
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Scenario Timetrame: Future

Madium: Soil*

Exposure Medium: Soil*

Exposure Point: Unpaved areas within SWMU
Receptor Population: Trespasser/Visitor

Receptor Age: Adolescents

TAF

VALUES USED FOR DAL
SWMU 2B - NAS Oceana

AKE CALCULATIONS

Units

Exposure Route| Parameter Parameter Definftion RME BME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
ingestion [ Chemical Concentration in Soil mgkg see Table -— .- see Table - -- Chronic Dally Intake {CDI) {mg/kg-day) =
IR-8 Ingestion Rate of Sail mg/day 100 EPA, 1991 50 EPA, 1993 CEXIR-8 % EF X ED % CF3 x 1/BW x 1/AT
EF Exposure Frequency days/year 52 (1) 26 M
ED Exposure Duration years 9 2} 9 EPA, 1993
CF3  |Conversion Factor 3 kg/mg 0.000001 .- 0.000001 --
BW  [Body Waight kg 51 EPA, 1997,(3) 51 EPA, 1997,(8)
AT-G  |Averaging Time (Cancer) days 25,550 EPA, 1989 25,580 EFA, 1989
AT-N  |Averaging Time {Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989
Dermal cs Chemical Concentration in Soll mgKkg see Table - -- see Table <« -- CDI (mg/kg-day) =
Absorption SA Skin Surface Area Available for Contact om? 4,500 EPA, 1997 2,500 EPA, 19897 CSx SAx S8AF x DABS x CF3 % EEx
SSAF | Soil to Skin Adherence Factor mg/em®-day 011 EPA, 1997 0.11 EPA, 1997 ED x 1/BW x 1/AT
DABS | Dermal Absorption Factor Solids - chem specific EPA, 1985 chem spacific EPA, 1995
CF38  |Corversion Factor 3 kg/mg C.000001 -- 0.000001 -
EF Exposure Frequency daysiyear 52 (1) 26 1)
ED Exposure Duration years 9 (2) e} EPA, 1993
BW  |BodyWeight ka 51 EPA, 1997,(3) 51 EPA, 1997,(8)
AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1889 25,550 EPA, 1989
AT-N  [Averaging Time (Non-Cancer} days 3,285 EPA, 1889 3,285 EPA, 1989

* Assumes subsurface sofl could be excavated and spread over sutface of site during development.
(1) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(2) Professional Judgerment assuming adolescents from 9 to 18 years of age.
(3) Body weight is average valus for the 9 year old and 18 year old mean mals body wsight.

Sources:

EPA, 1989: Risk Assessment Quidance for Supartund. Vol1: Human Health Evaluation iManual, Part A, OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Intefim Final. OSWER Directive 9285.6-03.

EPA, 1993 Supertund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1998 Assessing Dermal Exposure from Soil. EPA Region [Il. EPA/©03-K-85-003.
EPA, 1997, Exposure Factors Handbook. EPA/B00/P-95/002Fa; SSAF based on maximum adherence factor for soccer players,
DAES: Based on Region Il Technical Guidance "Asseséing Dermal Exposure from Soll, December 1995", for constituents not listed used volatile otganics value of 20%, semi-volatile organics value of 0%,

and Inorganics valug of 1%.

SA: The CT Is based on 25% of the average strface area for 9-10 year old males and the RME [s based on 25% of the average surface area for 17-18 year old males. (Tables 6-6 and 6-8; EPA, 1987),
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TABLE 4.22
| VALUES USED FOR DAILY INTAKE CALCULATIONS
’ . SWMU 2B - NAS Qceana

Scenario Timeframe: Futurs

Medium: Soil*

Exposure Medium: Air

Exposure Point: Yards of homes constructed within SWMU
Receptor Population: Resident

Receptor Age: Aduit

Exposure Route] ~Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Inhalation Ccs Chemical Concentration in Soil mg/kg see Table ---- we see Table --- .- Chronic Daily Intake (CD1) (mg/kg-day) =

CA Chemical Concentration in Alr mg/m® see Table ---- -- see Table --- -- CAxINx ET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor kg/m® 1.32E+09 EPA, 1996 1.32E+09 EPA, 1996

VF Volatilization Factor for volatile constituents malkg chem specific EPA, 1996 chem specific EPA, 1996
IN Inhalation Rate - mhour 0,83 EPA, 1999 0.83 EPA, 1999

ET Exposure Time hriday 24 )] 24. 4] CA (mg/m®) = CS (1/PEF + 1/VF)
EF Exposure Frequency days/year 350 EPA, 1991 219 EPA,1993

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-N Averaging Time (Non-Cancer) days 8,760 EPA, 1989 3,285 EPA, 1989

* Assymes subsurface scil could be excavated and spread over surface of site during development.
{1) Professional Judgement, conservatively assumed all day.
Sources:
EPA, 1989 Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993; Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1996; Soit Screening Guidance: User's Guide. OSWER. EPA/540/R-86/018.
EPA, 1999: Region Il Risk-Based Concentration Table. October 27, 1999.
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TABLE 4.23
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Air

Exposure Point: Yards of homes constructed within SWMU
Receptor Population: Resident

Receptor Age: Child

Exposure Routdd ~ Parameter Parameter Definition Units RME RME cT cT intake Equation/
Code Vaiue Rationale/ Value Rationale/ Model Name
Retference Reference
Inhalation Ccs Chemical Concentration in Soil mg/kg see Table --~ .- see Table - .- Chronic Daily Intake (CDI) (mg/kg-day) =
CA Chemical Concentration in Air ma/mf see Table ---- .- see Table --- .- CAXINXET x EF x ED x 1/BW x 1/AT
PEF Particulate Emissions Factor kg/m® 1.32E+09 EPA, 1996 1.32E+09 EPA, 1996
VF Volatilization Factor for volatile constituents mi/kg chem specific | EPA, 1996 | chemspecific | EPA, 1996
IN Inhalation Rate m®/hour 0.5 EPA, 1999 0.5 EPA, 1999
ET Exposure Time hr/day 24 2 24 @) CA (mg/m®) = CS (1/PEF + 1VF)
EF Exposure Frequency days/year 350 EPA, 1991 219 EPA, 1993
ED Exposure Duration years 6 EPA, 1991 & (1)
BW Body Weight kg 15 EPA, 1991 15 EPA, 1991
AT-N Averaging Time (Non-Cancer) " days 2,190 EPA, 1989 2,190 EPA, 1989

* Assumes subsurface soil could be excavated and spréad over surface of site during development.
(1) Not available, used RME value,
{2) Professional Judgement c_onservativeiy assumed all day.
Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund; Vol.1: Human Health Evaiuation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1993; Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPN540/H_-96/01B.
EPA, 1999: Region lll Risk-Based Concentration Table. Qctober 27, 1999,
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Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Air

Exposure Point: Yards of homes constructed within SWMU

Receptor Population: Residerit
Receptor Age: Child/Adult

TABLE 4.24
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Exposure Route] - Parameter Parameter Definition Unlits RME RME cT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Rafergnce
Inhalation cs Chemical Concentration in Soil mg/kg see Table 3 see Table 3 sea Table 3 see Table 3 [Chronic Dally Intake (CDY) {(mg/kg-day) =
CA Chemical Concentration in Air mg/ma see Table - -- sea Table -« - CA x IN-Ad] x EF x 1/AT
FOC Fuglivite Dust Concentration in Air kg/m® 1.32E+09 EPA, 1996 1.32E+09 EPA, 1998 _
VF Volatilization Factor for volatile constituents m®kg cals EPA, 1996 calc EPA, 1996 GA (mg/m® = CS (1/PEF + 1/VF)
IN-A Inhalation Rate, Adult m%hour 0.83 EPA, 1991 0.83 EPA, 1991
IN-C Inhalation Rate, Child m%hour 0.5 EPA, 1999 05 EPA, 1899 |IN-Ad] (m*-year/kd-day) =
IN-Ad] Inhalation Rate, Age-adjustad m®-year/kg-day 11.66 calctlated 7.37 calculatad (ED-C x IN-C x ET/BW-C) + (ED-AxIN-A x ET/BW-A)
ET Exposure Time hours/day 24 1) 24 W]
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993
ED-A Exposure Duration, Aduit years 24 EPA, 1991 g EPA, 1993
ED-C Exposure Duration, Child years 6 EPA, 1991 6 EFA, 1991
BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, 1991
BW-C Body Weight, Child kg 5 EPA, 1991 15 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989

* Assumes subsurface soil could be excavated and spread over surface of site during development.

(1) Professional Judgement conservatively assumed alt day.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/B40/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1992: Dermal Expasure Assessment: Principals and Applications. ORD. EPA/600/8-91/011B.

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Madrmum Exposure.

EPA, 1999: Region Ill, Risk-based Concentration Table.




TABLE 4.25
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Fulure
Medium: Soil*
Exposure Medium: Air
Exposure Point: Areas within SWMU that may be developed
Raceptor Population: Construction Worker
Receptor Age: Adult
Exposure HouteJ Parameter Parameter Definition ‘ Units RME RME CT CT Intake Equatior/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Inhalation cs Chenical Concentration in Soil mg/’kg see Table -— | - see Table --- -- Chronic Daily Intake (CDI) {mg/kyg-day) =
CA Chemical Concentration in Air mg/m’ see Table ---- -- see Table --- . CAXxINx ETx EFx ED x 1/BW x 1/AT
PEF  |Particulate Emisslons Factor kg/m® cale 1) . cale )]
VF Volatilization Factor for volatile constituents m/kg cale EPA, 1996 cale EPA, 1996
N |Inhalation Rate m°/hour 2.5 EPA, 1987 15 EPA, 1897
ET  |Exposure Time hefdey 8 @ 4 (2) CA (mg/m®) = CS (1/PEF + 1/VF)
EF Exposure Frequency days/year 250 EPA,1991 219 EPA, 1993
ED Exposure Duration years 1 EPA, 19891 1 EPA, 1991
BW Body Weight kg 70 EPA, 1991 70 EPA, 1891
AT-C  {Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1988
AT-N  |Averaging Time (Non-Cancer) days . 365 EPA, 1889 365 EPA, 1989

* Assumes subsurface scil could be excavated and spread over sutface of site during development.
(1) Calculated in Appendix--— Section Generation of Fugitive Dust During Construction Activites.
(2) Professional Judgement based on maintenance activities that would occur 8 hrs per day for the RME and /2 of a day for the CT.
Sources:
EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Supetfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 1998: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1996: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-66/018.
EPA, 1997 Exposure Factors Handbook. EPA/600/P-95/002Fa,
IN: Inhalation rates are based on values for the outdocr worker assuming heavy activity for the RME and moderate activity for the CT (page 5-24 of EPA, 1997).
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TABLE 4.26
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Scenario Timeframe: Fuluré
Medium: Soil"
Exposure Medium: Alr
Exposure Point; Unpaved areas within SWMU
Receptor Population: Industrial Worker
Receplor Age: Adult
Exposure Houtgl Parameter Parameter Definition Units RME RME cT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Inhalation cs Chemigal Concentration in Soil mg/kg see Table —-- .- see Table - - Chronic Daily Intake (CD) (mg/kg-day) =
CA Chemical Concentration in Air mg/m’* see Table -~-- .- see Table - - CAXINXETx EF X ED x 1/BW x 1/AT
PEF  |Particulate Emissions Factor mPrkg 1.32E409 EPA, 1996 1.32E+09 EPA, 1986
VF Volafilization Factor for volatile constituents mPkg cale EPA, 1996 cale EPA, 1996
(N [inhalation Rate mihour 0.83 EPA, 1999 0.83 EPA, 1999
ET  |Exposure Time hr/day 8 4] 4 o) CA (mg/m®) = CS (1/PEF + 1/VF)
EF Exbosure Frequency daysiyear 250 EPA 1981 219 EPA, 1993
ED Exposure Duration years 25 EPA, 1991 5 EPA., 1983
BW Body Weight kg 70 EPA, 1991 70 EPA, 1981
AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989
AT-N  |Averaging Time (Non-Cancer) days 9,125 " EPA, 1989 1,825 EPA, 1989

* Assumes subsurface soll could ba excavated and spread over surface of site during development.

(1) Professi

Sources:

EPA, 1989:
EPA, 1991:
EPA, 1993:
EPA, 1996:
EPA, 1999

Workbook
Worke'

onal Judgement based on maintenance acfivities that would occur 8 his per day for the RME and 1/2 of a day for the CT.

fiisk Assessment Guidance for Superfund, Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002,

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidarice, Standard Defauit Exposure Factors. Interim Final. OSWER Diractive 9285.6-03.
Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

Soil Sereening Guidance; User's Guide. OSWER. EPA/G40/R-98/018,

Region 11l Risk-Based Concentration Tabfe. October 27, 1993,
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Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Air

Exposure Point: Unpaved areas within SWMU
Recepter Population: Trespasser/Visitor
Receptor Age: Adult

TABLE 4.27
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Exposure Route Parameter Parameter Definition Units RME RME cT cT Intake Equation/
Code Value - Rationale/ Value Rationale/ Model Name
Reference Reference
Inhalation cs Chemical Goncentration in Soit mgkg ses Table ---- .- see Table --- .- Chronie Daily Intake (CDI} (mg/kg-day) =

CA Chemical Concentration in Alr mg/m® see Table - .- see Table --- . CAxINxETx EFx ED x 1/BW x 1/AT

PEF  |Particulate Emissions Factor m%kg 1.32F+09 EPA, 1998 1.32E+00 EPA, 1996
VF Volatilization Factor for volatile constituents m/kg chem specific EPA, 1996 chem specific EPA, 1996
N |inhalation Rate mf/hour 0.83 EPA, 1999 0.83 EPA, 1999
ET - |Exposure Time hr/day 1.8 N 1.8 1) CA (mg/m®) = CS (1/PEF + 1/VF)
EF Exposure Frequency days/year 52 (2) 26 (2)
ED Exposure Duration years 24 EPA, 1891 g EPA, 1983

BW  [Body Weight kg 70 EPA, 1991 70 EPA, 1991

AT-C  |Averaging Time (Cancer) days 25,550 EPA, 1689 25,550 | EPA, 1989

AT-N  |Averaging Time (Non-Cancer) days 8,760 EPA, 1989 : 3,285 EPA, 1989

* Assumes subsurface soil could be excavated and spread over surface of site during development.

(1) Professional Judgement assuming trespasser would spend a maximum of 1.8 houts at the site.
(2) Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

Sources:

EFA, 1989: Risk Assessment Guidance for Superfund. Vol.1; Human Health Evaluation Manual, Part A. OERR. EPA/540/1-88/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 1893: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
EPA, 1896: Soil Screening Guidance: User's Guide. OSWER. EPA/540/R-96/018.

EPA, 1998: Region Il Risk-Based Concentration Table, October 27, 1989,

Woarkbook: Tab4, SWMU2B.XLS

Worksheet: FUtAirTV-A
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Scenario Timeframe: Fulure

Medium: Soil*

Exposure Medium: Air

Exposure Point: UnpraVed areas within SWMU
Receptor Population: Trespasser/Visitor
Recentor Age: Adolescents

TABLE 4.28
VALUES USED FOR DAILY INTAKE CALCULATIONS
SWMU 2B - NAS Oceana

Exposure Routd Parameter Parameter Definition Units RME RME cT CT Intake Equation/
Code Value Rationale/ Value Rationale/ Model Name
Heference Reference
inhalation cs Chesnical Concentration in Soil mg/kg see Table - - see Table - - Chronic Daily Intake (CDI) (mg/kg-day) =
CA Chemical Goncentration in Air mag/m® see Tahle —- - see Table - .- CAXINXxET X EF x ED x 1/BW x 1/AT
PEF  |Particulate Emissions Factor m°/kg 1.32E+09 EPA, 1996 1.32E+09 EPA, 1996
VE  [Volafilization Factor for volatile conslituents mYkg chem specific EPA, 1996 cham specific EPA, 1996
IN  [inhatation Rate m®hour 0.83 EPA, 1999 0.83 EPA, 1999
ET  |Exposure Time hriday 1.8 (1) 1.8 I CA (mg/m®) = GS (/PEF + 1VF)
EF Exposure Frequency days/year 52 @) 26 2)
ED Exposure Duration years 9 (3) 9 EPA, 1993
Bw  |Body Weight kg 51 EPA, 1997,(3) 51 EPA, 1887,(3)
AT-C  |Averaging Time (Cancer) days 25,650 EPA, 1989 25,550 EPA, 1989
AT-N |Averaging Time (Non-Cancer) days 3,285 EPA, 1989 3,285 EPA, 1989

* Assumes subsurface soil could be excavated and spread over surface of site during development,

{1) Professional Jutdgemenl assuming frespasser would spend a maximum of 1.8 hours at the site.

(2} Professional Judgement assuming 1 day per week for 52 weeks per year for the RME and 1/2 the RME value for the CT.

(3) Body weight is average value for the 9 year old and 18 year old mean male body weight.

Sources:

EPA, 1989 Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A, OERR, EPA/540/1-89/002,

EPA, 1991:
EPA, 1993:
EPA, 1996
EPA, 1997:
EPA, 1998:

Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Intefim Final. OSWER Directive 9285.6-03.

Superfund's Standard Default Exposure Factors for ihe Central Tendency and Reasonable Maximum Exposure.
Soll Sereening Guidance: User's Guide. OSWER. EPA/540/R-96/018.

Exposure Factors Handbook, EPA/800/P-95/002Fa.

Region 1! Risk-Based Concentration Table. October 27, 1989,

Workbook: Tab4_SWMU2B.XLS
Worksh~~t FutAirTv-Ad|
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